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PREFACE. 


In  the  preparation  of  this  volume,  the  aim  has  been  to  meet  the 
wants  of  the  medical  student  and  practitioner  by  the  production  of 
a  work  devoted  exclusively  to  diseases  of  the  heart,  and  treating 
concisely,  but  comprehensively,  of  these  diseases  with  reference  to 
their  diagnosis,  pathology  and  treatment.  Such  a  work,  if  satis- 
factorily executed,  it  is  believed,  can  hardly  fail  to  prove  acceptable, 
in  view  of  the  importance  of  this  class  of  diseases,  the  progress 
made  in  their  investigation  during  the  last  few  years,  and  the 
absence  of  any  extended  text-book,  published  in  this  country, 
having  the  same  scope  and  objects,  since  the  appearance  of  Dr. 
Hope's  treatise  twenty  years  ago.  The  need  of  a  practical  work  on 
diseases  of  the  heart  is  so  apparent,  that  the  present  effort  requires 
no  apology;  and  if  not  successful,  the  fault  must  be  imputed  to  the 
performance  rather  than  to  the  undertaking.  The  author  ventures 
to  hope,  in  submitting  this  volume  to  the  profession,  that  it  may 
be  found,  in  some  measure  at  least,  to  supply  a  desideratum,  the 
existence  of  which  must  have  been  felt  by  many  practising  phy- 
sicians, and,  more  especially,  by  medical  teachers  and  their  pupils. 

It  will  be  observed  that  the  arrangement  of  subjects  in  this  work 
differs  from  that  generally  adopted.  As  regards  the  order  in  which 
the  different  diseases  are  considered,  the  plan  usually  pursued  may 
be  said  to  be  synthetical,  inflammatory  affections  being  taken  up 
first,  and  afterward  the  lesions  which  are,  to  a  considerable  extent, 
results  of  inflammation.  A  method  which  may  be  distinguished  as 
analytical,  has  appeared  to  the  author  preferable.  Pursuing  this 
method,  the  work  commences  with  the  consideration  of  organic 
affections.  Enlargement  of  the  heart,  occurring  often  consecutively 
to  other  lesions,  takes  precedence.  To  this  subject  the  first  chapter 
is  devoted.  Lesions  affecting  the  walls  of  the  heart  naturally  come 
next  in  order.  These  constitute  the  subject  of  the  second  chapter. 
Valvular  lesions  are  then  considered,  occupying  two  chapters,  and 


a  chapter  is  devoted  to  congenital  malformations.  Several  affec- 
tions which  are  incidental  to  diseases  of  the  heart,  are  treated  of  in 
a  distinct  chapter.  Then  follow  the  inflammatory  affections,  and, 
afterward,  functional  disorders  of  the  heart,  three  chapters  being 
allotted  to  these  classes  of  disease.  Finally,  thoracic  aneurisms, 
which  claim  consideration  in  connection  with  diseases  of  the  heart, 
are  made  the  subject  of  the  concluding  -chapter. 

In  writing  the  book,  the  end  which  the  author  has  kept  steadily 
in  view  is,  a  fair  and  full  exposition  of  our  present  knowledge 
of  the  diagnosis,  pathology  and  treatment  of  diseases  of  the  heart. 
Recognizing  clinical  study  as  the  great  source  of  this  knowledge, 
he  has  endeavored  to  make  the  cases  reported  by  trustworthy 
observers,  together  with,  his  own  recorded  experience,  the  basis  of 
the  work.  Having  long  been  in  the  habit  of  making  records  at 
the  bedside,  and  having  given  for  several  years  particular  attention 
to  diseases  of  the  heart,  he  has  accumulated  notes  of  about  two 
hundred  cases  of  the  various  cardiac  affections.  The  results  of  an 
analysis  of  these  cases  have  been  before  him  during  the  composition 
of  the  work.  As  a  preliminary  step,  also,  over  one  hundred  fatal 
cases  gathered  from  different  authors,  chiefly  from  the  works  of 
Hope,  Stokes,  Andry  and  Blakiston,  were  subjected  to  similar 
analysis.  On  the  data  thus  obtained  have  been  based,  in  a  great 
measure,  the  statements  and  opinions  which  the  work  contains, 
endeavoring,  however,  not  to  introduce  details  and  statistics  to  an 
extent  to  prove  repulsive  or  fatiguing  to  the  reader.  But  although 
it  may  be  claimed  in  behalf  of  the  work  that  it  is  something  more 
than  a  compilation,  not  to  have  studied  closely  the  literature  of  the 
subject,  would  have  been  an  injustice  alike  to  it,  and  to  those  by 
whose  labors  this  department  of  practical  medicine  owes  its  present 
development.  Of  the  authors  to  whom  acknowledgments  are  due, 
the  names  of  Bouillaud,  Hope.  Stokes,  Walshe,  Andry,  Forget  and 
Bellingham.  are  to  bo  especially  mentioned.  References  to  these 
and  others  will  frequently  occur  in  the  following  pages.  The  author 
has  aimed  to  prepare  a  practical  treatise,  and  he  has  therefore 
avoided,  or  dismissed  with  as  much  brevity  as  possible,  speculative 
opinions  and  mooted  questions  involving  discussions  which  would 
occupy  space  to  the  disparagement  of  matters  relating  more  directly 
to  medical  practice.  It  may  seem,  nevertheless,  to  some,  that  the 
volume  is  out  of  proportion  to  the  field  of  practical  medicine  to 
which  it  is  restricted ;  but  it  is  hoped  there  will  be  no  reason  to 
complain  of  a  redundancy  either  in  style  or  matter,  and  that  the 
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reader  will  be  led  to  attribute  the  size  of  the  book  to  the  progress 
of  knowledge  pertaining  to  diseases  of  the  heart,  together  with 
their  intrinsic  claims  on  the  attention  of  the  student  and  practi- 
tioner. 

A  liberal  share  of  the  work  is  devoted  to  physical  signs.  But  a 
just  estimate  of  their  practical  importance  will  obviate  any  objection 
on  this  score.  It  is  mainly  owing  to  physical  exploration  that  the 
study  of  these  diseases  has  been  prosecuted  within  the  past  few 
years  with  such  remarkable  success.  Here,  as  in  other  classes  of 
affections,  the  knowledge  to  be  derived  from  clinical  observation  is 
increased  in  proportion  to  improvement  in  diagnosis,  and  it  is 
evident  that  diseases  cannot  be  judiciously  treated  unless  correctly 
discriminated.  The  discrimination  of  diseases  is  confessedly  the 
portion  of  our  art  which  involves  the  most  difficulty  and  calls 
for  the  greatest  amount  of  skill.  Hence,  it  is  especially  under 
this  practical  aspect  that  diseases  in  general  claim  careful  and 
extended  consideration.  This  remark,  certainly,  is  not  less  appli- 
cable to  diseases  of  the  heart  than  to  other  nosological  divisions. 
And  the  diagnosis  of  cardiac  diseases  is  for  the  most  part  based  on 
the  physical  signs.  It  is,  therefore,  by  no  means  solely  because 
these  are  interesting,  but  on  account  of  their  great  practical  im- 
portance, that  so  much  space  has  been  accorded  to  them  in  the 
present  treatise.  In  treating  of  the  physical  signs,  it  was  necessary 
to  introduce  some  matter  belonging  properly  to  anatomy  and  phy- 
siology, viz.,  the  relations  of  the  heart  to  the  walls  of  the  chest  and 
the  adjacent  viscera,  the  movements  of  the  organ,  and  the  normal 
heart-sounds.  With  reference  to  the  movements  and  sounds  of  the 
heart,  the  author  has  been  led  by  examinations  of  the  healthy  chest 
to  conclusions  which  appear  to  have  important  practical  bearings. 
The  abnormal  modifications  of  the  heart-sounds  have  hitherto 
scarcely  received  sufficient  attention.  More  importance  is  attached 
to  them  as  diagnostic  signs,  and  they  are  considered  more  fully  in 
this  work  than  in  any  other  on  the  diseases  of  the  heart  with  which 
the  author  is  acquainted.  As  regards  the  sounds  of  the  heart  in 
health  and  disease,  some  original  views  are  introduced,  which  have 
entered  into  a  previous  publication.1 

In  thus  setting  forth,  briefly,  the  plan  and  objects  of  the  work, 
the  author  assumes  only  to  have  spared  no  pains  to  render  it 

1  On  the  Clinical  Study  of  the  Heart-Sounds  in  Health  and  Disease. — Transac- 
tions of  the  American  Medical  Association  for  1858. 
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acceptable  to  the  profession.  All  who  have  engaged  in  similar 
undertakings  amidst  the  cares  and  distractions  of  active  medical 
practice,  will  appreciate  the  difficulty  of  the  task.  But  the  time 
and  labor  which  the  author  has  bestowed  upon  it,  will  be  more 
than  requited  by  the  approval  of  his  medical  brethren ;  and  he  is 
encouraged  to  hope  for  this  reward  by  the  favor  with  which  his 
previous  contributions  to  practical  medicine  have  been  received. 


The  author  would  express  his  thanks  to  Prof.  John  C.  Dalton,  Jr., 
for  the  two  illustrations  which  form  the  frontispiece,  and  for  other 
friendly  offices ;  also,  to  Dr.  Austin  W.  Nichols,  formerly  assistant 
to  the  chair  of  clinical  medicine  in  the  University  of  Buffalo,  for 
his  valuable  assistance  in  collecting  materials  for  the  preparation 
of  the  work. 

New  York,  September,  1859. 
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DESCRIPTION  OF  THE  PLATE 


IN   FRONT  OF  THE  TITLE. 


Fig.  1  illustrates  the  relations  of  the  heart  to  the  thoracic  parietes.  The 
letters  a,  b,  c,  etc.,  indicate  the  ribs.  The  figures  1,  2,  3,  etc.,  mark  the  inter- 
costal spaces.  The  vertical  line  denotes  the  median  line.  The  right  angled 
triangle  extending  over  a  portion  of  the  surface  of  the  hearty  represents  the 
"  superficial  cardiac  region'1  as  delineated  on  the  chest  with  sufficient  accuracy 
for  practical  purposes.  The  cross  on  the  fourth  rib  shows  the  situation  of  the 
nipple.  The  relations  of  the  ventricles,  auricles,  apex  of  the  heart,  aorta,  and 
pulmonary  artery,  to  the  ribs  and  intercostal  spaces,  the  median  line  and  the 
nipple,  are  accurately  indicated. 


Fio.  2  illustrates  the  relations  of  the  heart  to  the  pulmonary  organs,  liver, 
and  stomach.  The  quadrangular  space  in  which  the  heart  is  uncovered  by 
lung  is  the  "  superficial  cardiac  region/1  represented  more  accurately  than  in 
Fig.  1.  The  relative  situations  of  the  left  lobe  of  the  liver,  the  stomach,  and 
inferior  border  of  the  heart,  are  correctly  represented. 
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CHAPTER   I. 

ENLARGEMENT  OP  THE   HEART. 

Definition  and  varieties  of  hypertrophy  and  dilatation — Normal  dimensions  and  weight 
of  heart — Enlargement  hy  hypertrophy — Concentric  hypertrophy — Symptoms  and  patho- 
logical effects  of  hypertrophy — Physical  signs  and  diagnosis  of  enlargement  and  hyper- 
trophy— Situation  and  anatomical  relations  of  the  heart  in  health — Alterations  in  degree 
and  extent  of  dnlness  on  percussion  in  hypertrophy — Altered  situation  and  extent' of  the 
apex-beat,  and  abnormal  force  of  impulse  in  hypertrophy,  as  determined  by  palpation — 
Mechanism  of  the  heart's  impulse — Abnormal  modifications  of  the  heart-sounds — Dimi- 
nished extent  and  degree  of  the  respiratory  murmur  and  vocal  resonance  within  the 
precordia  in  hypertrophy,  as  determined  by  auscultation — Results  of  the  clinical  study 
of  the  heart-sounds  in  health — Enlargement  of  the  praecordia  and  abnormal  movements 
in  hypertrophy,  as  determined  by  inspection — Increased  size  of  the  chest,  as  determined 
by  mensuration — Summary  of  the  physical  signs  of  enlargement  of  the  heart — Summary 
of  the  physical  signs  distinctive  of  enlargement  by  hypertrophy — Treatment  of  hyper- 
trophy— Enlargement  by  dilatation — Symptoms  and  pathological  effects  of  dilatation — 
Physical  signs  and  diagnosis  of  dilatation — Summary  of  the  physical  signs  distinctive  of 
enlargement  by  dilatation — Treatment  of  dilatation. 

Enlargement  of  the  heart  is  a  term  which  embraces  abnor- 
mal increase  in  the  volume  of  this  organ,  in  its  weight,  or,  as  is 
commonly  the  case,  increase  both  in  weight  and  volume.  Aug 
mentation  of  the  volume  of  the  heart,  and  of  its  weight,  gives  rise  to 
different  forms  of  enlargement,  which,  although  usually  associated, 
may  exist  each  independently  of  the  other.  The  heart  may  exceed 
the  limits  of  health  as  regards  weight,  in  consequence  of  an  increased 
thickness  of  its  walls,  the  normal  bulk  being  retained.  This  may 
and  does  occur,  although,  in  the  vast  majority  of  the  cases  in  which 
the  weight  is  augmented,  the  volume  exceeds  the  healthy  limits. 
On  the  other  hand,  the  bulk  of  the  heart  may  be  abnormally  great, 
the  cavities  being  enlarged,  and  the  thickness  of  the  walls  so  far 
diminished,  that  the  normal  weight  is  retained.  This  form  of 
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enlargement  is  also  of  very  rare  occurrence,  the  organ  generally 
increasing  in  weight  when  its  bulk  is  greater  than  in  health. 
Abnormal  increase  of  the  heart  in  weight,  due  to  morbid  thickness 
of  the  walls  of  the  organ,  constitutes  the  condition  called  hyper- 
trophy. Abnormal  increase  of  the  heart  in  volume,  due  to  the 
morbid  size  of  its  cavities,  constitutes  the  condition  called  dilatation. 
These  names,  hypertrophy  and  dilatation,  thus  denote  ilifl'erent 
forms  of  enlargement  of  the  heart,  presented  sometimes  separately, 
but  usually  together.  Each  of  these  two  forms  of  enlargement  are 
subdivided  by  writers  into  several  varieties,  the  subdivisions  being 
based  on  v  *ill-marked  and  important  distinctions.  Hypertrophy 
t  cases,  according  to  the  condition  of  the  cavities, 
with  it.  It  exists  in  some  cases  without 
!  cavities,  the  latter  remaining  normal.  This 
'mple  hypertrophy.  The  cavities  may  be 
the  limits  of  health.  This  must  be 
rtrophy,  although  its  existence  is 
iistinguished  as  concentric  hijjKi-tnphy, 
Tlie  variety  occurring  muuh  more 
\  that  which  exists  in  the  vast 
heart  is  hypertropbied,  is 
"  Marion  to  a  greater  or  less 
yvertrophy,  or  hypitrlrophy 
ment,  viz.,  dilatation, 
indition,  as  regards 
.  exists  in  some 
This  ia  called 
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enlargement  is  also  of  very  rare  occurrence,  the  organ  generally 
increasing  in  weight  when  its  bulk  is  greater  than  in  health. 
Abnormal  increase  of  the  heart  in  weight,  due  to  morbid  thickness 
of  the  walls  of  the  organ,  constitutes  the  condition  called  hyper- 
trophy. Abnormal  increase  of  the  heart  in  volume,  due  to  the 
morbid  size  of  its  cavities,  constitutes  the  condition  called  dilatation. 
These  names,  hypertrophy  and  dilatation,  thus  denote  different 
forms  of  enlargement  of  the  heart,  presented  sometimes  separately, 
but  usually  together.  Each  of  these  two  forms  of  enlargement  are 
subdivided  by  writers  into  several  varieties,  the  subdivisions  being 
based  on  well-marked  and  important  distinctions.  Hypertrophy 
differs  in  different  cases,  according  to  the  condition  of  the  cavities, 
as  regards  size,  associated  with  it.  It  exists  in  some  cases  without 
any  alteration  of  the  cavities,  the  latter  remaining  normal.  This 
variety  is  called  pure  or  simple  hypertrophy.  The  cavities  may  be 
diminished  in  size  below  the  limits  of  health.  This  must  be 
admitted  as  a  variety  of  hypertrophy,  although  its  existence  is 
denied  by  some.  It  has  been  distinguished  as  concentric  hypertrophy, 
or  hypertrophy  with  contraction.  The  variety  occurring  much  more 
frequently  than  the  others,  in  fact,  that  which  exists  in  the  vast 
majority  of  the  cases  in  which  the  heart  is  hypertrophied,  is 
characterized  by  the  coexistence  of  dilatation  to  a  greater  or  less 
extent.  This  variety  is  called  eccentric  hypertrophy,  or  hypertrophy 
with  dilatation.  The  other  form  of  enlargement,  viz.,  dilatation, 
differs  in  different  cases,  according  to  the  condition,  as  regards 
thickness,  of  the  walls  of  the  heart.  Dilatation  exists  in  some 
cases,  the  walls  retaining  their  normal  thickness.  This  is  called 
pure  or  simple  dilatation.  It  is  obvious,  however,  that,  in  propor- 
tion to  the  dilatation,  the  heart  is  hypertrophied,  assuming  the 
walls  to  preserve  their  normal  thickness,  inasmuch  as  the  mass  of 
muscular  structure  and  the  weight  of  the  organ  under  these  circum- 
stances must  be  increased.  In  other  cases  in  which  the  capacity  of 
the  cavities  is  increased,  the  thickness  of  the  walls  is  diminished. 
In  this  variety,  the  weight  of  the  heart  may  not  exceed,  and  may 
even  fall  below,  that  of  health.  This  is  distinguished  as  dilatation 
with  attenuated  walls,  or  attenuated  dilatation.1  The  third  variety  of 
dilatation  occurs  with  far  greater  frequency  than  either  of  the  other 

1  In  the  rare  instances  in  which  the  walls  are  so  attenuated  that  the  weight  of 
the  heart  falls  below  the  limits  of  health,  the  condition  is  one  of  atrophy.  There 
is,  however,  no  practical  advantage  in  constituting  this  a  distinct  variety  of 
enlargement. 
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varieties,  and  is  characterized  by  the  coexistence  of  hypertrophy, 
well  marked,  the  dilatation,  however,  being  predominant. 

These  subdivisions,  although  based  on  distinctions  which  are  real 
and  important,  are  somewhat  complicated  and  embarrassing  to  the 
student.  They  are  consistent  with  the  different  morbid  conditions 
of  the  heart,  as  determined  by  examinations  after  death ;  but  they 
are  not  accompanied  by  diagnostic  criteria,  by  means  of  which  they 
may  always  be  discriminated  at  the  bedside  during  life.  A  simpler 
arrangement  is  clinically  more  available,  and  suffices  for  all  prac- 
tical purposes.  We  may  distribute  all  cases  of  enlargement  of  the 
heart  into  two  classes,  viz.,  1st.  Enlargement  by  hypertrophy;  and 
2d.  Enlargement  by  dilatation.  These  classes  will  include,  respect- 
ively, cases  in  which  the  hypertrophy  and  the  dilatation  are  either 
simple  or  predominant.  In  cases  of  "  enlargement  by  hypertrophy," 
the  cavities  may  or  may  not  exceed  their  normal  capacity.  Cases 
in  which  the  cavities  are  diminished  will  also  fall  in  this  class.  If 
the  hypertrophy  be  neither  simple  nor  concentric,  it  is  included  in 
this  class  whenever  it  is  proportionately  greater  than  the  coexisting 
dilatation.  The  symptoms  and  signs  enable  the  diagnostician  to 
determine,  often  with  positiveness,  the  existence  of  hypertrophy, 
which  is  either  simple,  or  predominant  over  a  coexisting  dilatation ; 
but  to  discriminate  between  the  cases  in  which  the  hypertrophy  is 
simple  and  those  in  which  it  predominates  over  coexisting  dilata- 
tion, is  a  problem  in  diagnosis  by  no  means  easily  solved.  So  in 
cases  of  "  enlargement  by  dilatation,"  the  amount  of  muscular  struc- 
ture may  or  may  not  exceed  the  limits  of  health.  The  diagnostic 
criteria  of  predominant  dilatation  are  often  sufficiently  positive; 
but  it  is  far  less  easy  to  decide  whether  the  dilatation  be  accom- 
panied with  hypertrophy  or  attenuation.  Moreover,  as  regards 
prognosis  and  treatment,  after  the  existence  and  degree  of  enlarge- 
ment are  ascertained,  it  is  enough  to  determine  which  form  of 
enlargement  predominates,  hypertrophy  or  dilatation.  In  treating 
of  enlargement  of  the  heart,  I  shall  follow  the  simple  classification 
just  indicated. 

As  a  point  of  departure  for  the  study  of  those  affections  of  the 
heart  which  consist  of  abnormal  deviations  in  size,  its  normal 
dimensions  and  weight  are  to  be  considered.  The  healthy  stand- 
ards in  these  respects  are  obtained  by  measuring  and  weighing  a 
sufficiently  large  number  of  hearts  presumed  to  be  devoid  of  disease. 
As  regards  measurements,  the  diameters  and  the  thickness  of  the 
walls  are  the  points  which  have  reference  to  the  affections  to  be 
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treated  of  in  this  chapter.  The  dimensions  of  the  orifices  and 
valves  will  be  considered  in  connection  with  lesions  in  this  situa- 
tion. The  researches  of  Bizot  and  others  show  that  the  volume  of 
the  heart  varies  according  to  sex  and  age.  It  is  somewhat  greater 
in  the  male  than  in  the  female,  and  it  increases  slowly,  but  pro- 
gressively, from  infancy  to  old  age.  It  is  to  be  observed  that 
diametrical  measurements  after  death  are  liable  to  be  affected  by 
incidental  circumstances,  by  which  they  are  rendered  only  approxi- 
matively  correct.  The  degree  of  contraction  varies  according  to 
the  quantity  of  blood  which  the  cavities  contain  at  the  time  of 
death.  Observations  show  that  when  death  occurs  from  hemor- 
rhage and  from  diseases  attended  by  rapid  loss  of  fluids,  the 
cavities  are  much  diminished,  and  the  volume  proportionately 
small ;  while,  on  the  other  hand,  if  the  cavities  are  distended  with 
blood,  they  are  dilated,  and  the  volume  increased  in  proportion. 
In  consequence  of  these  variations,  the  measurements  of  the  entire 
organ,  made  by  means  of  careful  percussion  and  auscultation 
during  life,  are  as  reliable,  if  not  more  so,  than  those  made  in  the 
dead  subject.  In  Bizot's  tables  are  exhibited  the  mean  measure- 
ments of  the  length,  breadth,  and  depth  of  the  heart  as  a  whole,  and 
of  the  two  ventricles,  respectively,  in  the  two  sexes  at  different  ages. 
As  standards  for  comparison,  with  reference  to  the  existence  of 
abnormal  enlargement,  it  is  sufficient  to  take  into  view  the  vertical 
and  transverse  diameters,  the  contents  of  the  cavities  having  been 
removed.  And  it  suffices  to  express  the  normal  averages  in  figures 
approximating  to  the  exact  results  obtained  by  taking  the  mean  of 
measurements,  disregarding  fractional  amounts,  which  the  student 
cannot  be  expected  to  remember.  Moreover,  the  results  obtained 
by  different  observers  present  considerable  variation,  which,  in 
view  of  the  facts  just  stated,  might  be  expected.  Adopting,  as  a 
basis,  the  measurements  by  Bizot  and  others,  it  is  sufficiently  exact 
to  say  that  the  average  length  of  the  heart,  measured  from  apex  to 
base  on  its  anterior  surface,  in  the  male,  between  the  ages  of  thirty 
and  fifty,  is  about  four  inches,  being  in  the  female  somewhat  less ; 
and  that  the  width,  measured  at  its  widest  part,  in  the  male,  is  a 
small  fraction  over  four  inches,  being  somewhat  less  in  the  female.1 

1  Farther  details  with  regard  to  measurements  of  volume  are  dispensed  with  as 
practically  not  important  in  this  connection.  Bizot's  extensive  and  elaborate 
researches,  which  will  be  again  referred  to,  were  published  in  the  Mimoires  de  la 
Soctitt  Mtdicale  d1  Observation  de  Paris,  1836.  For  a  summary  of  his  results 
relating  to  the  above  points  and  others,  the  reader  is  referred  to  Hope  on  Diseases 
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The  general  remarks  just  made  with  reference  to  the  normal 
volume  of  the  heart,  are  also  applicable  to  the  thickness  of  the 
walls ;  the  thickness  is  greater,  as  a  rule,  in  males  than  in  females, 
and  it  increases  with  age.  It  varies,  also,  according  to  the  contrac- 
tion of  the  heart  at  the  time  of  death,  dependent  on  the  amount  of 
blood  contained  within  the  cavities,  and  other  circumstances. 
Hence,  measurements  here,  as  with  respect  to  the  diameters,  in  a  col- 
lection of  hearts,  furnish  results  which  are  only  approximations  to 
correctness.  Pursuing  the  same  course  as  in  expressing  the  normal 
standard  of  volume,  it  is  approaching  near  enough  to  exactness  to 
say  that  the  wall  of  the  left  ventricle,  at  its  thickest  portion,  in 
middle  life,  is  not  far  from  half  an  inch  in  the  male,  and  in  the 
female  a  fraction  less.  The  thickest  part  of  this  ventricle  is  near 
its  centre.  The  thickness  is  less  near  the  base,  and  still  less  at 
the  apex.  The  wall  of  the  right  ventricle,  at  its  thickest  portion, 
is  a  little  over  one-sixth  of  an  inch,  in  the  male,  and  in  the  female 
somewhat  less.  The  thickest  part  of  this  ventricle  is  near  the  base, 
and  the  thinnest  near  the  apex.  The  relative  thickness  of  the  two 
ventricles  is,  thus,  in  the  ratio  of  3  to  1.  The  average  thickness 
of  the  right  auricle  is  estimated  to  be  about  a  twelfth  of  an  inch, 
and  of  the  left  auricle  somewhat  greater. 

The  average  normal  dimensions  of  the  heart  as  a  whole,  and  of 
different  parts  of  the  organ,  are  important  as  standards  of  com- 
parison by  which  to  estimate  abnormal  changes.  Their  importance 
in  this  respect,  however,  is  less  than  might,  at  first  view,  be  ima- 
gined. The  deviations  from  these  standards,  which  are  embraced 
within  the  limits  of  health,  are  to  be  taken  into  account.  The 
range  of  normal  variation,  as  regards  the  volume  of  the  heart  and 
thickness  of  its  walls,  is  considerable.  An  addition  of  an  inch  or 
more  to  the  vertical  and  transverse  diameters  may  not  be  abnormal. 
So,  a  proportionate  amount  of  increased  thickness  of  the  walls  of 
the  ventricles  may  be  within  healthy  limits.  To  determine  the 
line  of  demarcation  between  normal  and  abnormal  deviations,  is 
more  difficult  than  to  ascertain  averages.  It  is  not  easy  to  fix  a 
maximum  and  a  minimum,  beyond  which  the  condition  is  always 

of  the  Heart,  Am.  ed.,  edited  by  Pennock ;  to  the  work  by  Dr.  Stokes  on  Diseases  of 
the  Heart  and  Aorta;  and  to  Belling  ham  on  Diseases  of  the  Heart,  Part  I.,  Dab.  ed. 
For  results  of  measurements  by  Ranking,  Gross,  and  others,  Gross's  Path.  Anat., 
third  edition,  and  Dunglison's  Physiology,  eighth  edition,  may  be  consulted  ;  see 
also  Traiti  Clinique  des  Maladies  du  Caur,  par  J.  Bouillaud,  which  contains  mea- 
surements by  himself  and  striotures  on  the  researches  of  Bizot. 
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morbid.  And  even  were  the  boundaries  definitely  fixed,  it  might 
still  be  a  matter  of  doubt  in  soipe  individual  cases  in  which  the 
limits  were  not  exceeded,  whether  the  condition  was  not  abnormal. 
Enlargement  of  the  heart  sufficient  to  be  of  much  pathological 
importance,  is  generally  so  well  marked  that  its  existence  does  not 
admit  of  doubt.  Practically,  therefore,  the  want  of  precise  data 
for  defining  rigorously  the  confines  of  morbid  anatomy,  does  not 
lead  to  serious  inconvenience.  These  remarks  are  applicable,  not 
only  to  the  dimensions  of  the  heart  already  considered,  but,  equally, 
to  the  capacity  of  its  cavities  and  to  its  weight. 

The  cavities  of  the  heart  are  not  readily  measured.  Their  capa- 
city varies,  irrespective  of  intrinsic  normal  differences,  according 
to  the  quantity  of  blood  which  they  contain,  and  the  condition  of 
the  muscular  walls  at  the  time  of  death.  They  are  also  affected 
by  post-mortem  changes.  The  two  ventricles  and  auricles  do  not, 
in  health,  present  any  marked  disparity  in  capacity.  The  right 
ventricular  and  auricular  cavities  are  somewhat  larger  than  the 
left.  This  is  probably  in  some  measure  due  to  the  greater  dis- 
tension of  the  former,  in  consequence  of  the  larger  accumulation 
of  blood  at  the  time  of  death ;  but,  aside  from  this  circumstance, 
observations  show  that  some  disparity  exists.  The  capacity  of  the 
auricles  is  somewhat  greater  than  that  of  the  ventricles.  In  order 
to  represent  the  average  size  of  the  cavities,  it  has  been  the  custom 
to  say  that  each  will  contain  a  hen's  egg  of  medium  size.  This 
homely  illustration  is  sufficiently  exact.  The  right  ventricle  is 
estimated  to  contain  about  two  ounces  of  liquid,  and  the  left  ven- 
tricle not  much  over  an  ounce  and  a  half.  Dilatation,  when  it 
exists  to  an  extent  to  constitute  a  lesion  of  much  importance,  and 
as  it  is  met  with  in  autopsies  of  subjects  dead  with  cardiac  disease, 
is  usually  sufficiently  well  marked  to  be  recognized  and  its  degree 
determined  by  the  eye. 

The  average  weight  of  the  heart,  as  determined  by  weighing  a 
large  number  presumed  to  be  free  from  disease,  and  taking  the 
mean,  is  not  easily  fixed  with  precision,  because  the  results  in 
different  hands  differ  considerably,  a  fact  which  goes  to  show  that 
the  variations  within  the  limits  of  health  are  considerable.  For 
the  reasons,  however,  which  were  stated  with  respect  to  the  average 
size  of  the  organ,  mathematical  exactness  in  giving  the  average 
weight  is  not  practically  important.  The  range  of  normal  varia- 
tion is  more  important  to  be  considered.  Bouillaud,  from  the 
results  of  weighing  the  hearts  in  thirteen  subjects,  fixed  the  average 
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weight,  between  the  twenty-fifth  and  sixtieth  years,  at  from  eight 
to  nine  ounces.  Dr.  Clendinning*  weighed  a  much  larger  number, 
nearly  four  hundred,  all  from  subjects  over  puberty,  and  the  mean 
was  about  nine  ounces.'  Dr.  John  Reid  found  the  average  of 
eighty -nine  male  hearts  to  be  a  little  over  11  ounces,  and  of  fifty- 
three  female  hearts  a  little  over  nine  ounces.3  It  is  sufficient  to  say 
that  the  average  weight  is  between  eight  and  ten  ounces.  And  it 
is  to  be  borne  in  mind  that  if  it  be  found  to  exceed  this  average, 
or  fall  below  it  by  one  and  two  ounces,  it  is  by  no  means  to  be 
inferred  that  the  condition  is  abnormal.  The  medium  weight  in 
the  female  is  somewhat  less  than  in  the  male.  The  weight,  as 
well  as  the  dimensions  of  the  heart,  also  increases  progressively  up 
to  an  advanced  period  of  life. 
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Under  this  title  are  included  not  only  the  rare  instances  in  which 
the  enlargement  is  due  exclusively  to  increased  thickness  of  the 
muscular  walls,  but  all  cases  in  which  the  hypertrophy,  although 
associated  with  more  or  less  dilatation,  preponderates  over  the 
latter.  In  examining  the  heart,  after  laying  open  the  cavities  and 
removing  their  contents,  the  predominance  of  either  hypertrophy 
or  dilatation  is  generally  obvious  to  the  eye.  The  two  forms  of 
enlargement  are  combined,  in  different  cases,  in  every  degree  of 
relative  proportion.  The  question  is,  which  contributes  most  to 
the  morbid  size,  increase  of  the  structure,  or  of  the  capacity  of  the 
cavities.  Instances,  however,  occur  in  which  these  two  elements 
of  enlargement  are  about  evenly  balanced.  On  measuring  and 
weighing  the  organ,  the  excess  of  weight  is  greater  than  the  abnor- 
mal dimensions  in  proportion  as  the  hypertrophy  preponderates. 
The  walls  are  more  solid  and  resisting ;  the  rounded  form  of  the 
ventricles  is  retained  when  the  organ  is  placed  on  its  posterior 
surface,  not  being  flattened  by  the  collapse  of  the  ventricular  walls. 
If  the  increased  thickness  of  the  walls  of  the  ventricles  be  due  to 
true  hypertrophy,  they  present  externally,  and  on  section,  the  ap- 
pearances of  healthy  muscular  structure.    The  microscope  shows 

1  Avoirdupois  weight  in  all  the  instances  cited. 
1  Dunglison's  Physiology. 
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or  some  anterior  abnormal  condition  which  has  induced,  for  a  con- 
siderable period,  augmented  muscular  power.  The  principle  is  the 
same  &s  in  the  familiar  examples  of  voluntary  muscles  becoming 
disproportionately  developed  when  inordinately  exercised.  Clinical 
observation  shows  that  in  the  majority  of  cases  of  hypertrophy, 
prior  abnormal  conditions  do  exist,  which  stand  in  a  causative 
relation  to  this  affection.  The  practical  bearing  of  this  view  of  the 
pathology  is  important.  In  much  the  larger  proportion  of  cases 
hypertrophy,  the  anterior  causative  conditions  are  obvious,  and 
seated  in  the  heart  itself,  or  in  the  large  vessels.  The  affection 
these  cases  maybe  distinguished  as  complicated  hypertrophy; 
cases  of  uncomplicated  hypertrophy  being  those  in  which  the  causa- 
tive conditions  are  either  not  obvious  or  situated  remotely  from 
the  heart.1 

In  complicated  hypertrophy  the  antecedent  and  co-existing  car- 
diac affections  are  those  which  involve  over-repletion  of  the  cavities, 
either  in  consequence  of  obstruction  to  the  free  passage  of  the 
blood  through  the  orifices  and  vessels,  or  of  regurgitation  due  tb 
valvular  insufficiency.  The  organ  being  unduly  distended  and 
stimulated  by  the  accumulation  of  blood,  its  action  becomes  unduly 
forcible;  the  causes  of  accumulation  being  permanent  and  often 
progressively  increasing,  the  increased  action  continues  and  aug- 
ments, and  hyper-nutrition  is  the  result.  The  hypertrophy  com- 
mences in  that  portion  of  the  heart  which  is  most  directly  affected 
by  the  complication,  but  the  several  portions  sustain  to  each  other, 
in  their  anatomical  structure  and  functions,  relations  so  close  and 
reciprocal,  that  causes  which  at  first  are  limited  to  one  part,  affect 
ultimately  the  whole  organ.  The  enlargement,  however,  prepon- 
derates in  the  portion  which  is  first  affected.  Directing  attention 
with  some  detail  to  the  mode  in  which  lesions  of  the  valves  or 
orifices  and  vessels  give  rise  to  enlargement,  we  shall  be  led  to 
consider  the  development  of  the  affection  in  the  dillcrent  anatomical 
divisions  of  the  heart,  respectively,  taking  them  up  in  the  order  of 
their  greater  relative  liability  to  become  hypertrophied.  Of  the 
several  portions,  the  left  ventricle,  as  already  stated,  is  oftenest 
enlarged ;  next  in  liability  to  enlargement  is  the  left  auricle ;  next, 
the  right  ventricle,  and,  last,  the  right  auricle. 

1  In  276  ewes  of  enlargement  la  whloh  hypertrophy  predominated,  Dr.  T.  S. 
Chambers  (Decenninm  Fsthologiuom,  Brit,  and  For.  Hed.-Vhir.  Rev.,  vol.  sii., 
1853),  fonod  the  heart  free  from  valvular  disease  iu  75,  leaving  '2f)l  cases  of  oom- 
pUoatod  hypertrophy. 
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The  lesions  which  especially  lead  to  hypertrophy  of  the  left 
ventricle,  are  those  seated  at  the  aortic  orifice.  Lesions  in  this 
situation  may  involve,  as  will  be  seen  hereafter,  contraction  and 
consequently  obstruction,  or  inadequateness  of  the  valves  and  re* 
gurgitation  of  blood  from  the  aorta  into  the  ventricular  cavity. 
Contraction  and  valvular  insufficiency  are  not  infrequently  com- 
bined, causing,  at  the  same  time,  obstruction  and  regurgitation. 
Either  of  these  immediate  effects  of  aortic  lesions  occasions  over- 
repletion  of  the  ventricle ;  hence,  undue  distension  and  stimulation, 
followed  by  undue  force  of  the  ventricular  contractions,  and,  sooner 
or  later,  hyper-nutrition,  usually  accompanied  with  more  or  leas 
dilatation.  The  enlargement  due  to  the  effects  last  mentioned,  for 
a  time  is  limited  to  the  left  ventricle.  Eventually  the  other  com- 
partments become  enlarged.  The  right  ventricle  is  affected  because 
each  of  the  two  ventricles  participates  in  the  action  of  the  other. 
The  two  not  only  contract  synchronously,  but  are  in  part  composed 
of  muscular  fibres  common  to  both.  Hence,  causes  which  either 
weaken  or  increase  the  force  of  the  contractions  of  the  one,  exert, 
to  a  greater  or  less  extent,  a  similar  effect  on  the  contractions  of 
the  other.  Clinical  observation  shows  that  with  enlargement  of 
one  ventricle,  the  other  very  rarely  retains  its  normal  size.  This 
is  a  mode  by  which  the  enlargement  is  extended,  applicable  only 
to  the  ventricles.  Another  mode  is  more  effective  than  this.  The 
accumulation  of  blood  within  the  cavity  of  the  left  ventricle  offers 
an  obstacle  to  the  free  transmission  from  the  left  auricle.  The 
blood  in  passing  from  the  auricle  to  the  ventricle  meets  with  an 
obstruction  in  the  already  repleted  ventricle.  Over-accumulation 
within  the  left  auricle  ensues ;  hence  occurs,  after  a  time,  enlarge- 
ment of  the  auricle.  This  enlargement  involves  generally  more 
or  less  thickening  of  the  walls,  but  dilatation  here  uniformly  pre- 
dominates over  hypertrophy.  Enlargement  by  hypertrophy,  in 
fact,  pertains  exclusively  to  the  ventricular  portions  of  the  heart. 
Persisting  repletion  of  the  left  auricle  offers  an  obstacle  to  the  free 
transmission  of  blood  from  the  lungs;  hence  arises  congestion  of 
the  pulmonary  vessels  proportionate  to  the  auricular  accumulation, 
the  latter  being  the  greater,  the  more  the  auricular  becomes  dilated. 
Congestion  of  the  pulmonary  vessels  offers  an  obstacle  to  the 
current  propelled  by  the  right  ventricle  into  the  pulmonary  artery; 
hence,  undue  distension  and  excitement  of  the  right  ventricle, 
leading  ultimately  to  enlargement  of  this  portion  of  the  heart. 
Over-accumulation  and  enlargement  of  the  right  ventricle  offer  an 
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obstacle  to  the  passage  of  the  blood  from  the  right  auricle  into  that 
cavity;  hence  result,  at  length,  dilatation  and  thickening  of  the 
walls  of  the  right  auricle.  Over-accumulation  in  this  auricle 
induces  congestion  of  the  systemic  and  portal  veins.  This  conges- 
tion offers  an  obstacle  to  the  free  passage  of  blood  through  the 
arteries  of  the  larger  circuit.  Finally,  this  latter  obstacle  reacts 
on  the  left  ventricle  and  adds  to  the  accumulation  in  that  compart- 
ment, where  commenced  the  several  links  in  the  chain  of  sequences 
tending  to  the  enlargement,  successively,  of  all  the  other  portions 
of  the  heart.  And  while  the  whole  organ  thus  becomes  implicated, 
the  causes  affecting  primarily  the  left  ventricle  are  more  and  more 
operative,  giving  preponderance  to  the  enlargement  of  the  latter. 
The  enlargement  of  the  left  ventricle,  and,  sequentially,  of  the  re- 
mainder of  the  organ,  will  be,  cceteris  paribus,  proportionate  to  the 
duration  and  degree  of  the  aortic  contraction  or  insufficiency,  or 
of  both  combined.  Obstruction  seated  in  the  aorta  either  near  or 
at  some  distance  from  the  heart,  such  as  is  incident  to  aortic  aneu- 
rism, leads  to  hypertrophy  of  the  left  ventricle  primarily,  and, 
subsequently,  of  the  other  portions.  The  effect  is  much  more 
marked  if  the  dilatation  of  the  artery  extend  to  the  orifice  render- 
ing the  valves  inadequate,  or  if  valvular  lesions  permitting  regur- 
gitation co-exist. 

Enlargement  commencing  in  the  left  auricle  occurs  in  connection 
with  lesions  of  frequent  occurrence,  affecting  the  mitral  orifice  and 
valves,  and  involving  either  contraction  or  insufficiency,  or  both 
these  immediate  effects.  In  auricular  enlargements,  however,  as 
just  stated,  dilatation  predominates  over  hypertrophy.  Mitral  ob- 
struction and  regurgitation  lead  to  accumulation  in  the  left  auricle, 
the  passage  of  the  blood  from  the  auricle  to  the  ventricle  being 
impeded  by  the  one,  and  a  reversed  current  from  the  ventricle  to 
the  auricle  being  incident  to  the  other.  Next  follow  pulmonary 
congestion  and  enlargement  of  the  right  ventricle,  the  same  as 
when  these  results  take  place  in  cases  of  aortic  obstruction  and 
regurgitation.  So  far  as  the  ventricles  are  concerned  in  connection 
with  the  mitral  lesions  mentioned,  the  right  ventricle  is  first  en- 
larged, and  its  enlargement  often,  if  not  generally,  preponderates 
over  that  of  the  left  ventricle,  unless,  as  frequently  occurs,  aortic 
lesions  also  exist.  The  enlargement  of  the  right,  however,  leads  to 
that  of  the  left  ventricle,  partly  from  the  community  in  structure 
and  in  part  from  the  ultimate  effect  on  this  ventricle  of  obstructive 
accumulation  successively  in  the  right  auricle  and  systemic  veins. 


2S  ENLARGEMENT   OF   THE    HEART. 

Contraction  and  valvular  insufficiency  at  the  pulmonary  orifice 
occasion,  primarily,  enlargement  of  the  right  ventricle,  precisely  as 
aortic  lesions  induce,  first,  enlargement  of  the  left  ventricle.  Le- 
sions at  the  pulmonary  orifice  after  birth,  however,  are  so  rarely 
met  with  that,  practically,  their  occasional  occurrence  may  almost 
be  disregarded  in  diagnosis.  In  ftetal  life,  contraction  at  this 
orifice  is  not  very  infrequent.  It  is  the  point  of  departure  for 
many  of  the  congenital  malformations  of  the  heart.  In  these  in- 
stances, the  right  ventricle  is  often  found  enormously  hypertrophied. 

Lesions  at  the  tricuspid  orifice  being  extremely  infrequent, 
enlargement  of  the  right  auricle  rarely  occurs,  except  consecutively 
to  an  affection  of  the  right  ventricle.  Over-accumulation  in  this 
ventricle  involves  obstruction  and  accumulation  within  the  auricle 
with  which  it  communicates,  and  the  ulterior  consequences  already 
mentioned.  The  remote  and  incidental  effects  of  obstruction  to  tl 
circulation,  except  a3  regards  the  size  of  the  heart,  will  be  con. 
sidered,  in  connection  with  the  subject  of  valvular  lesions, 
another  chapter. 

Enlargement  of  the  heart,  uncomplicated  with  other  card: 
affections,  may  be  traced  in  some  instances  to  obstruction  at  a  dis- 
tance from  the  centre  of  the  circulation.  Pulmonary  obstruction, 
incident  to  emphysema  of  the  lungs,  and  occasionally  to  chronic 
pleurisy,  collapse,  and  dilated  bronchi,  leads  to  cardiac  enlargement. 
In  these  cases,  the  point  of  departure  is  the  right  ventricle,  and  the 
enlargement  of  this  portion  preponderates  over  that  of  the  other 
compartments.1  Obstruction  in  the  systemic  vessels,  occurring  inde- 
pendently of  prior  disease  of  the  heart,  and  sufficient  in  degree  and 
persistence  to  give  rise  to  enlargement  of  the  heart,  is  not  so  easily 
determinable  as  pulmonary  obstruction.  It  has  been  conjectured 
that  in  this  way  Bright's  disease  of  the  kidneys  may  lead  to  cardiac 
disease,  these  affections  being  not  very  uufrequently  associated.  It 
is,  however,  a  question  whether,  in  such  instances,  the  affection 


1  Dr.  Gairdner,  of  Eilinbiirgli,  has  suggested  that  enlargement  of  the  heart, 
dent  to  emphysema  and  other  all'totions  of  the  lungs  attended  with  diuiinuti. 
their  substance,  may  be  produced  by  the,  dilatation  of  the  chest  in  inspiration,  alid 
that  obstruction  of  the  pulmonary  vessels  plays  a  subordinate  part  in  llie  enlarge- 
ment. The  suction  force  thus  exerted  of  course  cannot  be  made  to  explain  hyper- 
trophy, bnt  only  dilatation,  nor  can  it  be  considered  as  acting  en  the  right  ventricle 
to  the  exclusion  of  other  portions  of  the  heart.  Vide  Btt.  in  Brit,  and  For.  Med.- 
Chir.  Htv.,  July,  1653,  entitled  "  Considerations  on  the  causes  of  dilatation  of  lbs 
heart,  with  an  analysis  of  evidence  bearing  on  the  connection  of  that  affection  with 
disease  of  the  lung." 
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the  kidneys  be  not  consecutive  to,  and  dependent  upon,  the  affec- 
tion of  the  heart.     The  changes  which  the  arteries  undergo  in  the 
latter  part  of  life,  by  which  their  elasticity  is  impaired  and  their 
alibrc  diminished,  are,  with  much  reason,  supposed  to  stand  in 
i  causative  relation  to  enlargement  of  the  heart  in  some  cases. 
Tiese  changes,  perhaps,  in  a  measure  at  least,  account  for  the 
rogressively  increasing  size  of  the  heart,  which,  according  to  the 
arches  of  Bizot,  marks  the  progress  from  middle  life  to  old  age. 
Cases  of  uncomplicated  enlargement,  a3  already  stated,  are  few 
o  comparison  with  the  number  of  those  in  which  the  enlargement 
!  associated  with  other  and  anterior  cardiac  lesions.     If  from  the 
iUmber  of  the  former  are  excluded  those  referable  to  obstruction 
ituated  remotely  from  the  heart,  the  residue  is  exceedingly  small. 
Pushing  still  farther  this  elimination,  and  rejecting  the  cases  in 
■  rtrophy  is  associated  with  dilatation,  in  other  words, 
■t:[iiiii_'  only  cases  of  simple  hypertrophy,  their  occurrence  is  so 
ire  that  they  may  be  classed  among  the  curiosities  of  medical 
ilperience.     The  best  specimen  of  simple,  uncomplicated  hyper- 
ropby  which  has  come  under  my  observation,  was  obtained  at  the 
mtopsy  of  a  young  unmarried  female,  who  died  after  an  abortion 
had  been  procured,  in  the  latter  part  of  pregnancy,  by  a  practitioner 
of  homceopathy,  who  was  convicted  of  the  crime  and  sent  to  the 
Slate  prison.     This  female  had  apparently  been  well  and  vigorous 
until  her  pregnancy,  when  she  became  anasarcous.     The  kidney3 
presented  evidence  of  granular  degeneration.     Death  occurred  just 
let  delivery,  during  a  convulsion.    The  heart  in  this  case  weighed 
Bytes!)  nnd  a  half  ounces;  the  thickness  of  the  left  ventricle  was 
;arly  an  inch,  and  that  of  the  right  ventricle  a  fourth  of  an  inch. 
None   of  the  cavities   appeared   to  be   enlarged.     Nothing   was 
lereloped  in  the  judicial  investigation  of  the  case  to  show  that 
here  had  existed  symptoms  referable  directly  to  the  cardiac  hyper- 
■ophy. 

Itwas  formerly  supposed  that  prolonged  functional  disorder  of 
ibe  heart  frequently  eventuated  in  the  development  of  hypertrophy. 
This  opinion,  sanctioned  by  Corvisart,  is  not  sustained  by  clinical 
ience.  It  may  be  fairly  doubted  if  the  palpitation  incident  to 
anemia  and  other  inorganic  causes  be  ever  competent,  in  itself,  to 
induce  hypertrophy.  At  first  view,  this  statement  may  appear 
inconsistent  with  the  fact  that  the  abnormal  growth  of  the  muscular 
walls  of  the  heart  is  the  consequence  of  abnormal  muscular  action 
of  the  organ.     This  inconsistency  disappears  when  it  is  considered 
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that  functional  palpitation,  even  when  intense,  does  not  involve 
that  increase  of  power  or  strength  of  muscular  action  which  is 
incident  to  the  over-accumulation  of  blood  from  an  impediment  to 
the  circulation.  Moreover,  the  increased  action  from  nervous  ex- 
citation is  never  so  constant  and  persisting  as  that  due  to  valvular 
or  other  lesions  which  occasion  obstruction.  In  the  latter  case, 
hypertrophy  is  the  result  of  increased  action,  beginning  imper- 
ceptibly and  progressively  increasing  for  many  months,  and  even 
years. 

In  leaving  this  branch  of  the  subject,  it  should  be  stated  that, 
although  in  the  immense  majority  of  cases  enlargement  is  referable 
to  obvious  lesions  either  within  or  without  the  heart,  involving 
impediment  to  the  circulation,  a  few  instances  are  on  record  in 
which  the  organ  attained  to  an  enormous  size,  and  no  other  lesions 
were  discoverable.  A  case  is  cited  by  Jones  and  Sieveking  in 
which  the  heart  weighed  five  pounds,  the  valves  being  perfectly 
healthy,  and  no  morbid  appearances  elsewhere  discovered  to  ac- 
count for  the  enlargement.  Perhaps  the  most  rational  explanation 
which  can  be  given  of  these  cases  is  that,  congenitally,  the  size  of 
the  heart  is  disproportionate  to  the  capacity  of  the  vascular  system. 
This  explanation  was  given  by  Laenuec,  and  is  adopted  by  Eo- 
kitansky. 

The  account  which  has  been  given  of  the  manner  in  which  the 
several  compartments  of  the  heart  become  enlarged  is  applicable,  in 
a  measure,  to  both  forms  of  enlargement,  viz.,  hypertrophy  and  dila- 
tation. In  the  vast  majority  of  the  cases  of  enlargement  by  hyper- 
trophy, it  is  to  be  borne  in  mind  that  the  hypertrophy  is  accom- 
panied by  more  or  less  dilatation.  The  causes  which  determine  a 
predominance  of  dilatation  will  be  more  appropriately  considered 
in  a  subsequent  section  of  this  chapter,  devoted  to  the  subject  of 
"enlargement  by  dilatation."  The  same  causes  determine  the 
degree  of  dilatation  which  accompanies  hypertrophy  when  the 
latter  predominates.  In  cases  of  enlargement  by  hypertrophy,  the 
accompanying  dilatation,  according  to  the  views  of  some  writers, 
precedes  the  hypertrophy.  It  is  more  reasonable  to  suppose  the 
reverse  of  this,  i.  e.}  that  the  dilatation  is  consecutive  to  the  hyper- 
trophy. The  first  effect  of  over-distension  and  stimulation  from 
an  undue  accumulation  of  blood  is  the  increased  growth  of  the 
muscular  walls.  In  the  healthy,  vigorous  action  of  the  heart,  the 
ventricles,  probably  in  general,  contract,  so  that  the  endocardial 
surfaces  come  into  apposition,  and  the  contents  of  the  cavities  are 
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completely  expelled.1  Over-repletion  of  the  cavities  excites  a  more 
forcible  ventricular  action,  which  for  a  time  overcomes  the  obstruc- 
tion inducing  the  repletion.  Meanwhile,  hyper-nutrition  follows, 
and  hypertrophy  is  produced.  The  increased  muscular  growth  for 
a  certain  period  protects  against  the  occurrence  of  dilatation.  At 
length,  the  hypertrophy  reaches  a  limit  when  it  increases  slowly, 
if  at  all.  The  causes,  however,  persist,  and  perhaps  become  more 
and  more  operative.  Dilatation  then  ensues,  and  from  this  period 
the  progressive  enlargement  is  due  chiefly  to  augmentation  of  the 
cavities.  This  view  is  not  only  rational,  but  sustained  by  facts 
derived  from  clinical  experience.  Observation  shows  that,  as  a 
rule,  in  proportion  to  the  duration  of  organic  affections  of  the  heart 
inducing  enlargement,  dilatation  exceeds,  relatively,  hypertrophy ; 
and,  in  the  great  majority  of  the  cases  in  which  death  occurs,  not 
from  affections  incidental  to  heart  disease,  but  as  a  termination  of 
the  latter,  dilatation  predominates  over  hypertrophy.  According 
to  this  view,  hypertrophy  becomes  an  important  conservative 
provision,  first,  against  over-accumulation  of  blood,  and,  second, 
against  the  more  serious  form  of  enlargement,  viz.,  dilatation. 

Hypertrophy  with  diminution  of  the  size  of  the  cavities  claims 
a  few  words.  Under  the  title  of  "  concentric  hypertrophy"1  (first 
described  and  so  named  by  Bertin),  this  was  regarded  formerly  as 
a  morbid  condition  occurring  not  very  unfrequently.  The  investi- 
gations of  Cruveilhier  and  others  within  the  past  few  years  have 
led  some  pathologists  to  reject  it  entirely  as  a  morbid  condition, 
and,  it  is  generally  conceded  that,  if  it  ever  occurs,  the  instances 
are  extremely  rare.  The  ventricular  cavities,  in  connection  with 
increased  thickness  of  the  walls,  are  sometimes  observed  after  death 
to  be  considerably  diminished.  This  fact  is  not  doubted ;  but  it  is 
supposed  that  both  the  diminished  cavities  and  the  thickened  walls 
in  such  cases  are  due  to  an  unusual  degree  of  tonic  contraction  of 
the  muscular  fibres  persisting  after  death.  Cruveilhier  found  this 
appearance  in  the  bodies  of  persons  who  had  suffered  death  by 

1  That  the  inner  surfaces  of  the  ventricles  come  Into  contact,  and  with  conside- 
rable force,  was  shown  by  an  appearance  presented  in  a  heart  contained  in  my 
collection.  A  rough,  projecting,  calcareous  deposit  existed  on  the  anterior  curtain 
of  the  mitral  valve.  Directly  opposite,  on  the  septum,  over  a  space  corresponding 
in  size,  as  weU  as  situation,  to  this  deposit,  the  endocardium  had  become  thickened 
and  opaque,  evidently  due  to  the  forcible  pressure  of  the  rough,  calcareous  mass. 
The  ventricle  was  hypertrophied  and  dilated. 

*  Also  called  centripetal  hypertrophy.  (Bouillaud.) 
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decapitation.  It  has  been  observed  in  other  cases  after  death  from 
hemorrhage,  and  from  diseases  accompanied  with  much  loss  of 
fluids.  In  some  instances,  the  contracted  size  of  the  cavities  may 
be  made  to  disappear  by  mechanical  dilatation  with  the  fingers, 
and  it  may  disappear  spontaneously  some  time  after  death,  espe- 
cially if  the  heart  be  macerated  in  water.  The  coexistence  of 
contracted  cavities  and  morbid  thickness  of  the  walls,  is  deemed 
inconsistent  with  the  conditions  giving  rise  to  hypertrophy,  and 
the  mechanism  of  its  production.  The  tendency  of  these  conditions, 
in  most  cases,  is,  undoubtedly,  to  dilatation.  Yet  it  is  conceivable 
that  causes  which  have  induced  hypertrophy  without  dilatation 
may  cease,  and  that  afterwards  the  tendency  of  the  hypertrophy  is 
to  lessen  the  ventricular  cavities.  This  is  the  more  intelligible 
when  it  is  considered  that,  according  to  the  view  which  has  been 
presented  in  the  development  of  hypertrophy  and  dilatation,  the 
former  in  point  of  time  takes  precedence.  Hypertrophy  of  the  left 
ventricle,  with  contraction  of  the  cavity,  may  be  accounted  for  in 
cases  in  which  there  exists  either  mitral  contraction  or  regurgita- 
tion. This  ventricle,  under  these  circumstances,  may  become 
hypertrophied  in  the  manner  already  considered,  while,  owing  to 
contraction  at  the  mitral  orifice,  or  regurgitation,  the  accumulation 
within  its  cavity,  instead  of  being  sufficient  to  occasion  distension, 
for  a  time,  at  least,  is  less  than  normal,  and,  therefore,  the  tendency 
of  the  hypertrophy,  while  this  state  of  things  continues,  may  be  to 
contraction  rather  than  dilatation.1  Without  discussing  the  subject, 
which  does  not  possess  much  practical  importance,  the  possibility 
of  concentric  hypertrophy  must  be  admitted,  while  it  is  probable 
that,  in  the  majority  of  the  cases  formerly  so  considered,  the  appear- 
ances after  death  do  not  fairly  represent  either  the  capacity  of  the 
cavities  or  the  thickness  of  the  walls  during  life.  It  is  to  be  borne 
in  mind  that,  in  the  cases  in  which  unusual  tonic  contraction  of 
the  ventricles  is  suspected,  the  thickness  of  the  walls  may  not  be 
adequate  evidence  of  the  existence  of  hypertrophy.  The  weight  of 
the  heart  is  the  test  in  such  cases.  If  the  weight  exceed  the  limits 
of  health,  without  reference  to  the  size  of  the  cavities  or  thickness 
of  the  walls,  it  is  to  be  concluded  that  hypertrophy  exists. 

1  This  view  is  advocated  by  Professor  M.  Forget,  of  Strasbourg,  Precis  Thtorique 
et  Pratique  des  Maladies  du  Caur,  etc.,  1851,  p.  247.  Prof.  F.  contends  that  ab- 
normal diminution  is  liable  to  occur  whenever  an  obstruction  exists,  as  regards  the 
circulation,  at  a  point  behind  (en  arriire)  the  diminished  cavity,  the  tendency  to 
dilatation  always  existing  if  the  obstruction  be  situated  anteriorly  (en  avant). 
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Symptoms  and  Pathological  Effects  of  Hypertrophy. 

The  symptoms  of  hypertrophy,  in  the  cases  which  come  under 
the  cognizance  of  the  physician,  are  generally  intermingled  with, 
and  obscured  by,  those  of  the  concomitant  cardiac  or  other  affec- 
tions which  have  given  rise  to  enlargement.  Cases  of  simple, 
uncomplicated  hypertrophy  are  so  rare  that  its  clinical  history  can 
hardly  be  said  to  have  been  established  by  observation.  The 
symptomatic  phenomena  which  are  described  as  distinctive  of  it 
have  been  determined  inferentially  rather  than  by  facts  observed 
in  well-authenticated  cases.  Rationally  considered,  it  is  clear  that 
the  symptoms  would  be  those  indicative  of  abnormal  energy  or 
power  of  the  heart.  Undue  determination  of  blood  to  the  head 
might  be  expected  to  occasion  certain  phenomena,  such  as  cepha- 
lalgia, flushing  of  the  face,  throbbing,  vertigo,  etc.  These  symptoms 
have  relation  to  hypertrophy  affecting  the  left  ventricle.  Assum- 
ing the  absence  of  aortic  obstruction  and  of  mitral  regurgitation, 
the  pulse  would  represent  the  power  of  the  ventricular  contractions 
by  its  force,  fulness,  and  incompressibility.  Dyspnoea,  when,  from 
any  cause,  the  action  of  the  heart  is  increased,  as,  for  example, 
after  exercise,  would  denote  that  the  hypertrophy  affected  the  right 
ventricle.  Of  the  powerful  action  of  the  heart  the  patient  would 
be  conscious  when  his  attention  was  directed  to  it,  and  it  would  be 
apparent  from  the  movements  of  parts  of  the  body  and  the  dress. 
The  digestive  and  assimilative  functions  would  not  be  expected  to 
offer  any  marked  symptoms  of  disorder.  The  muscular  strength 
would  not  be  diminished,  nutrition  would  not  be  impaired,  nor  the 
functions  of  secretion  and  excretion  interrupted.  This  is  a  brief 
account  of  a  hypothetical  case  of  simple,  uncomplicated  hyper- 
trophy. I  am  unable  to  give  a  description  based  on  personal 
observation,  or  on  an  analysis  of  reported  cases.  The  group  of 
symptoms  is  not  highly  distinctive ;  the  affection  would  be  likely 
to  be  overlooked,  and,  if  the  hypertrophy  were  but  moderate  in 
degree,  the  immediate  inconveniences  would  probably  not  be  suffi- 
cient to  lead  the  patient  to  seek  for  medical  advice. 

Associated  with  valvular  lesions,  emphysema,  aneurism,  and  other 
antecedent  and  causative  affections,  the  symptoms  distinctly  refer- 
able to  hypertrophy  are  few.  The  cerebral  symptoms  are  attribut- 
able to  obstructed  circulation  rather  than  to  an  abnormal  power  of 
the  heart.  The  same  remark  applies  to  dyspnoea  and  other 
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pulmonary  symptoms.  Valvular  obstruction  and  regurgitation 
modify,  in  a  marked  degree,  the  characters  of  the  pulse.  In  short, 
that  which  chiefly  possesses  significance  is  the  evidence  afforded  by 
observation  and  the  consciousness  of  the  patient  that  the  heart 
habitually  acts  with  undue  strength.  To  this  the  mind  of  the 
patient  becomes  accustomed,  and  he  often  appears  unconscious  of 
it,  even  when  it  is  very  marked  on  a  physical  examination  of  the 
prsecordia.  This  evidence  of  hypertrophy  lessens  in  proportion  as 
it  is  accompanied  by  dilatation,  and  finally  disappears  when  the 
latter  predominates. 

The  pathological  effects  of  hypertrophy  are  to  be  disconnected 
from  those  of  concomitant  affections  and  accompanying  dilatation. 
Thus  isolated,  it  is  not  easy  to  impute  to  it  any  special  or  very 
important  pathological  effects.  It  has  been  supposed  that  hyper- 
trophy of  the  left  ventricle  sometimes  leads  to  apoplexy  and  hemi- 
plegia, due  to  extravasation  of  blood  or  congestion,  in  consequence 
of  the  force  with  which  the  current  of  blood  is  propelled  into  the 
vessels  of  the  brain.  That  these  cerebral  affections  occur  as  effects 
of  disease  of  the  heart  is  not  to  be  denied,  but  the  cardiac  affections 
which  more  especially  tend  to  produce  them,  are  those  involving 
obstruction  to  the  return  of  blood  from  the  head.  Moreover,  it  is 
to  be  borne  in  mind  that  great  hypertrophy  of  the  left  ventricle  is 
generally  complicated  either  with  aortic  obstruction  or  regurgita- 
tion, or  both,  and  that,  under  these  circumstances,  the  strain  upon 
the  coats  of  the  cerebral  arteries  is  not  commensurate  with  the 
force  of  the  ventricular  contractions.  Statistical  researches  show 
that  the  occurrence  of  apoplexy  in  connection  with  heart  disease, 
is  not  proportionate  to  the  degree  of  hypertrophy.1  Hypertrophy 
of  the  right  ventricle  has  also  been  supposed  to  give  rise  to 
haemoptysis  and  pulmonary  apoplexy.  But  clinical  observation 
shows  that  these  effects  very  rarely,  if  ever,  take  place,  except 
when  (as  is  often  the  case)  with  hypertrophy  of  the  right  ven- 
tricle, is  conjoined  contraction  of  the  mitral  orifice.  The  latter 
involves  an  impediment  to  the  pulmonary  circulation  more  likely 
to  give  rise  to  hemorrhage  than  the  force  with  which  the  blood  is 
propelled  by  the  hypertrophied  ventricle.  Dropsical  effusion  into 
the  areolar  tissue  and  serous  cavities  (general  dropsy)  is  a  common 
effect  of  organic  disease  of  the  heart.    It  is  not,  however,  an  effect 

1  See  Walshe  on  Diseases  of  the  Langs  and  Heart,  second  edition,  for  an  analysis 
of  cases  collected  from  different  authors,  the  results  appearing  to  show  that  hyper- 
trophy has  little  or  no  effect  in  determining  the  occurrence  of  apoplexy. 
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attributable  to  hypertrophy.  Simple,  uncomplicated  hypertrophy 
would  be  incapable  of  producing  it.  When  it  occurs  in  connection 
with  cardiac  enlargement,  it  is  due  to  obstruction  from  valvular 
disease  or  from  dilatation. 


Physical  Signs  and  Diagnosis  of  Enlargement  and  Hypertrophy. 

The  physical  signs  of  enlargement  of  the  heart  are  common  to 
both  forms,  viz.,  hypertrophy  and  dilatation.  After  having  con- 
sidered these  signs  in  the  present  connection,  it  will  only  be  neces- 
sary to  refer  to  them  briefly  in  treating  of  dilatation.  Incidental  to 
their  consideration  will  be  noticed  the  points  distinctive  of  enlarge- 
ment by  hypertrophy.  The  different  methods  of  physical  explora- 
tion contribute  evidence  of  cardiac  enlargement.  Enumerating 
them  in  the  tfrder  of  their  relative  importance,  the  methods  avail- 
able in  the  diagnosis  are  percussion,  palpation,  auscultation,  inspec- 
tion and  mensuration.  The  signs  obtained  by  these  different  methods 
may  be  conveniently  classified  and  considered  as  follows:  1.  Ex- 
tended and  increased  dulness  in  the  praecordia,  as  determined  by 
percussion.  2.  Altered  situation  and  extent  of  the  apex-beat ;  im- 
pulses elsewhere  th$n  over  the  apex  of  the  heart;  and  abnormal  force 
of  impulse,  as  determined  by  palpation.  3.  Abnormal  modifications 
of  the  heart-sounds ;  diminished  extent  and  degree  of  the  respira- 
tory murmur  and  vocal  resonance  within  the  praecordia,  as  deter- 
mined by  auscultation.  4.  Enlargement  of  the  praecordia  and 
abnormal  movements,  as  determined  by  inspection.  5.  Increased 
size  of  the  chest,  as  determined  by  mensuration. 

1.    Extended  and  increased  dulness  in  the  prcecordia  as  determined  by 

percussion. 

It  is  obvious  that  the  diagnostician  must  be  acquainted  with  the 
extent  and  degree  of  the  praecordial  dulness  due  to  the  presence  of 
the  heart  in  health,  before  he  is  prepared  to  appreciate  the  signs  of 
disease  furnished  by  percussion.  With  reference  to  the  results  of 
percussion  in  health,  the  position  of  the  heart  and  its  anatomical 
relations  to  the  lungs  and  the  thoracic  walls  are  to  be  considered.1 

The  heart  is  situated  between  the  cartilages  of  the  third  and 
sixth  ribs.     The  upper  extremity,  or  base,  is  defined  with  sufficient 

1  Vide  Pig.  1,  Frontispiece. 
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precision  by  the  upper  margin  of  the  third  rib.  The  point  or  apex 
generally  extends  to  the  fifth  intercostal  space,  near  the  junction  of 
the  rib  to  its  cartilage.  The  organ  is  situated  obliquely  within  the 
chest;  a  line  passing  through  the  longitudinal  axis  would  intersect 
obliquely  the  clavicle  near  its  acromial  extremity.  The  median 
line  and  a  vertical  line  passing  through  the  nipple,  are  convenient 
landmarks  for  indicating  the  space  which  the  heart  occupies  trans- 
versely. The  median  line  divides  the  heart,  leaving  about  one- 
third  on  the  right  and  two-thirds  on  the  left  side.  The  left  margin 
in  the  male  extends  to  a  point  just  within  the  nipple  whi6h  is 
situated  on  the  fourth  rib  near  the  junction  of  the  rib  with  its  car- 
tilage. The  point  or  apex  is  about  three  inches  to  the  left  of  the 
median  line,  and  an  inch  within  a  vertical  line  passing  through  the 
nipple.  The  right  margin  of  the  organ  extends  from  half  an  inch 
to  an  inch  beyond  the  sternum  on  the  right  side.  Viewing  the 
several  portions  of  the  heart  in  relation  to  the  median  line,  on  the 
right  side  are  situated  the  right  auricle  and  about  a  third  of  the 
right  ventricle;  on  the  left  of  this  line  are  situated  two-thirds  of 
the  right  ventricle  and  the  left  auricle. 

The  relations  of  the  heart  to  the  adjacent  organs  are  important 
with  reference  to  the  signs  furnished  by  percussion  and  other  me- 
thods of  exploration.  At  the  base  are  the  large  arteries  connected 
with  the  ventricles,  viz.,  the  aorta  and  pulmonary  artery,  which 
extend  upward  beneath  the  sternum,  the  latter  to  the  level  of  the 
upper  margin  of  the  second,  and  the  former  nearly  as  high  as  the 
first  rib.  The  course  of  these  vessels,  and  their  respective  posi- 
tions relatively  to  each  other,  and  to  the  thoracic  walls,  are  of  im- 
portance in  regard  to  certain  auscultatory  signs,  and  will  be  referred 
to  in  that  connection.  The  portion  of  the  heart  situated  on  the 
right  of  the  median  line  is  covered  by  the  right  lung.1  The  lower 
border  of  the  organ,  to  the  left  of  the  median  line,  lies  on  the 
diaphragm,  which  separates  it  from  the  left  lobe  of  the  liver,  and 
toward  the  apex  from  the  stomach.  Its  relations  to  the  stomach 
are  more  or  less  extensive,  according  to  the  degree  of  distension  of 
the  latter  organ.  The  portion  of  the  heart  lying  to  the  left  of  the 
median  line  is  only  partially  covered  by  the  left  lung;  a  part  is  in 
contact  (the  pericardium  of  course  intervening)  with  the  thoracic 
walls.  The  space  on  the  chest  beneath  which  the  heart  is  un- 
covered of  lung,  is  called  the  superficial  cardiac  region.    The  space 

1  Vide  Fig.  2,  Frontispiece. 
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beyond  this  region  occupied  by  the  heart,  situated  beneath  the 
right  border  of  the  left  lung,  is  called  the  deep  cardiac  region.  These 
names  will  often  recur,  and  their  import  should  be  understood. 
The  left  lung  extends  downward  on  the  median  line  to  the  level  of 
the  junction  of  the  fourth  costal  cartilage  with  the  sternum.  From 
this  point  the  border  of  the  lung  diverges,  leaving  an  irregular 
quadrangular  portion  of  the  heart's  surface  exposed.  This  space 
may  be  embraced  with  sufficient  precision  for  practical  purposes 
within  a  right  angled  triangle,  delineated  as  follows :!  The  oblique 
Hue,  or  hypothenuse,  is  drawn  by  connecting  a  point  at  the  centre 
of  the  sternum  on  a  level  with  the  junction  of  the  fourth  costal 
cartilage,  with  the  point  where  the  apex  of  the  heart  comes  in  con- 
tact with  the  thoracic  walls,  usually  in  the  fifth  intercostal  space, 
about  an  inch  within  a  vertical  line  passing  through  the  nipple,  or 
about  three  inches  to  the  left  of  the  median  line.  The  median  line 
extending  from  the  same  point  on  the  sternum,  and  a  line  extend- 
ing transversely  from  the  point  of  apex-beat  to  meet  the  median 
line,  will  form  the  two  other  sides  of  the  triangle.  The  superficial 
cardiac  region  is  thus  bounded  on  two  of  its  sides  by  lung,  and  on 
the  greater  part  of  one  side,  viz.,  the  lower,  by  the  liver  and  sto- 
mach, with  the  diaphragm  intervening.  The  limits  to  which  the 
deep  cardiac  region  extends  beyond  those  of  the  superficial  cardiac 
region,  have  been  already  defined  in  giving  the  boundaries  of  the 
space  which  the  heart  occupies  within  the  chest. 

This  account  of  the  situation  and  anatomical  relations  of  the 
heart,  based  on  examinations  of  the  dead  subject,  is  sufficiently 
exact  for  practical  purposes ;  but  in  the  living  body,  it  is  to  be 
borne  in  mind,  the  position  of  the  organ  relatively  to  the  thoracic 
parietes  and  the  adjacent  organs  varies  within  certain  limitations, 
not  only  in  different  persons,  but  in  the  same  person  at  different 
times.  The  size  of  the  organ  is  variable,  owing  to  a  greater  or 
less  accumulation  of  blood  in  its  cavities,  more  especially  in  the 
auricles.  The  whole  organ  is  movable  to  some  extent.  The  base 
is  comparatively  fixed,  but  the  apex  moves  freely  in. a  lateral 
direction,  and  varies  its  position  in  different  postures  of  the  body. 
The  superficial  cardiac  region  is  larger  or  smaller  according  to 
differences  in  different  persons  as  regards  the  volume  of  the  left 
lung  and  the  conformation  of  the  chest.  It  is  small  in  robust 
persons  with  deep  chests,  and  larger  in  the  slender  and  broad- 

1  Vide  Fig.  1. 
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chested.  Its  size  is  greater  at  the  close  of  an  expiration  than  after 
an  inspiration,  and  the  difference  is,  of  course,  marked  in  proportion 
as  these  respiratory  acts  are  forced.  These  are  variations  irrespect- 
ive of  those  occasioned  by  disease.  Moreover,  in  the  dead  subject, 
the  conditions  of  the  heart  and  lungs  affecting  their  mutual  rela- 
tions are  by  no  means  uniform.  The  lungs  collapse  and  shrink 
away  from  the  heart  more  or  less,  according  to  contingencies  which 
are  independent  of  disease,  and  the  state  of  the  heart,  as  regards 
the  quantity  of  blood  remaining  in  its  cavities,  depends  on  the 
mode  of  dying  and  other  circumstances.  But  happily  these  varia- 
tions are  not  sufficient  to  render  unreliable  the  signs  incident  to 
diseases  of  the  heart. 

During  life,  the  space  within  which  the  heart  in  health  is  un- 
covered of  lung  and  in  contact  with  the  chest,  in  other  words,  the 
limits  of  the  "  superficial  cardiac  region,"  and  the  boundaries  of  the 
heart  beyond  these  limits,  or  tbe  "deep  cardiac  region,"  may  be 
determined  by  means  of  percussion.  With  sufficient  care  aud  prac- 
tice, the  two  regions  just  named,  to  the  left  of  the  median  line,  may 
be  determined  on  the  chest  in  the  majority  of  persons.  Their 
limits,  in  fact,  are  often  so  distinctly  definable  that,  in  view  of  the 
changes  which  occur  in  the  heart  and  lungs  after  death,  the  dimen- 
sions obtained  by  percussion  during  life  represent  more  fairly  the 
normal  relations  of  these  organs  than  measurements  with  the  parts 
exposed  to  view  in  the  dead  subject.  The  limits  of  the  superficial 
cardiac  region  are  best  ascertained  by  light  percussion,  commencing 
at  the  centre  of  the  region.  The  upper  limit  in  seventeen  healthy 
persons  in  whom  it  was  carefully  ascertained  was  the  cartilage  of 
the  fourth  rib ;  in  some  the  upper  and  in  others  the  lower  margin 
of  the  cartilage  near  the  sternum.  The  outer  limit  on  a  transverse 
line  passing  through  the  nipple  is  at  a  point  varying  from  half  an 
inch  to  an  inch  and  a  half  within  the  nipple,  the  average  distance 
in  twenty-two  persons  being  a  small  fraction  (g'gth)  over  an  inch. 
The  apex-beat,  which  is  generally  either  seen  or  felt,  determines 
the  outer  limit  at  the  base  of  the  triangle.  The  percussion-sound 
at  this  point  is  sometimes  tympanitic  from  transmitted  gastric 
resonance,  the  quality  and  pitch  of  sound  denoting  its  source.  In 
determining  the  lower  boundary  of  the  region,  the  line  of  demarca- 
tion between  the  liver  and  the  lower  border  of  the  heart  is  to  be 
distinguished  by  the  percussion-sound.  This,  which  Dr.  Walshe 
calls  "one  of  the  most  difficult  practical  problems  in  the  art  of 
percussion,"  is  readily  done  in  most  persons.     Percussing  from  a 
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point  over  the  liver  towards  the  heart,  viz.,  in  the  epigastrium  in  a 
direction  upwards  and  outwards  to  the  left,  the  flat,  short,  high, 
liver-sound,  at  a  little  distance  above  the  xiphoid  cartilage,  gives 
place  to  a  sound  dull  but  not  Sat,  longer  and  lower  in  pitch.  Con- 
necting now  the  several  points,  already  marked  on  the  chest  with 
ink  or  some  coloring  substance,  we  have  a  diagram  representing 
the  superficial  cardiac  region  sufficiently  exact  for  ascertaining  its 
normal  dimensions  in  the  living  subject.  The  average  transverse 
diameter,  measured  from  the  median  line  to  the  outer  limit,  a  little 
below  the  level  of  the  nipple,  in  twenty-three  healthy  persons,  was 
a  small  fraction  over  three  inches,  the  maximum  width  being  four, 
and  the  smallest  two  and  a  half  inches.  The  average  vertical 
diameter,  measured  on  the  median  line  in  sixteen  healthy  persons, 
was  two  and  a  half  inches,  the  maximum  three,  and  the  minimum 
one  and  three-quarter  inches. 

In  determining  the  boundaries  of  the  heart  beyond  the  limits  of 
the  superficial  cardiac  region,  that  is,  the  extent  of  the  "deep 
cardiac  region,"  or,  in  other  words  still,  the  border  of  the  praecordia, 
forcible  percussion  is  requisite,  but  not  force  enough  to  occasion 
pain.  In  mapping  on  the  chest  this  space,  the  course  enjoined  by 
Bouillaud  has  decided  advantages,  viz.,  commencing  at  some  dis- 
tance from  the  heart  and  percussing  towards  the  praecordia.  The 
points  at  which  the  percussion-sound  is  modified,  i.  e.}  distinctly 
dull,  being  marked  and  connected  by  lines,  the  space  occupied  by 
the  heart  is  delineated  on  the  chest ;  and  if  the  limits  of  the  super- 
ficial cardiac  region  are  delineated  on  the  same  chest,  we  have  two 
concentric  diagrams  representing  the  two  regions.  Attention  to 
the  pitch  of  the  percussion-sound  is  of  great  assistance  in  appreciat- 
ing the  dulness  within  the  deep  cardiac  region,  a  change  in  this 
respect  being  more  readily  recognized  than  the  difference  in  the 
degree  of  resonance.  Taking  the  nipple  as  a  landmark,  in  twenty- 
five  healthy  persons  (all  males)  the  left  border  was  precisely  at  the 
nipple  in  sixteen ;  in  six  instances,  it  was  within  the  nipple,  the 
greatest  distance  being  seven-eighths  of  an  inch,  and  the  smallest 
three-eighths;  in  three  instances,  it  was  without  the  nipple,  being 
half  an  inch  beyond  in  two,  and  three-eighths  of  an  inch  in  the 
remaining  instance.1  The  praecordial  region,  as  determined  by 
percussion  on  the  living  body,  in  the  majority  of  instances,  extends 

1  It  should  be  stated  that  these,  as  well  as  the  preceding  results  of  percussion, 
were  obtained  by  percussing  while  the  persons  were  in  a  sitting  posture. 
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somewhat  farther  to  the  left  of  the  sternum  than  when  this  region 
is  viewed  in  the  dead  subject,  a  fact  doubtless  owing  to  the 
presence  of  a  larger  quantity  of  blood  within  the  cavities  of  the  left 
side  of  the  heart  during  life.  On  the  right  side  of  the  sternum,  on 
a  level  with  the  nipple,  dulness  is  generally  appreciable  within  a 
space  varying  from  half  an  inch  to  an  inch;  The  percussion-sound 
over  the  third  rib  near  the  sternum  is  generally  sufficiently  modi- 
fied on  percussing  from  above  downwards  to  indicate  the  base  of 
the  heart  in  this  situation.1 

The  foregoing  details,  which  have  been  given  as  succinctly  as 
possible,  are  essential  as  constituting  the  basis  of  the  physical  signs 
of  enlargement  of  the  heart.  The  latter,  after  these  preliminaries, 
may  be  briefly  presented.  The  area  of  precordial  dulness  exceeds 
the  limits  of  health  in  proportion  as  the  volume  of  the  heart  is 
abnormally  increased.  The  effect  of  an  enlarged  heart  is  especially 
manifest  in  the  superficial  cardiac  region.  The  heart,  in  proportion 
to  its  augmented  bulk,  pushes  aside  the  borders  of  the  lungs, 
leaving  a  larger  portion  of  its  anterior  surface  uncovered  and  in 
contact  with  the  thoracic  walls.  The  superficial  cardiac  region 
becomes,  of  course,  proportionately  larger  than  in  health.  This 
effect  is  certainly  the  rule,  and  the  exceptional  instances  described 
by  some  writers8  in  which  the  heart  buries  itself  beneath  the  lungs, 
leaving  its  anterior  surface  covered  to  the  same  extent  as  in  health, 
must  be  extremely  rare,  assuming  the  volume  of  the  lungs  to  be 
normal.  The  enlargement  of  the  superficial  cardiac  region  is  espe- 
cially marked  transversely  to  the  left  of  the  median  line,  owing  to 
the  heart  increasing  more  in  width  than  in  length.  The  apex  of 
the  organ  is  generally  removed  to  the  left  of  its  normal  situation, 

1  The  combination  of  percussion  and  auscultation,  or  auscultatory  percussion,  as 
proposed  and  practised  by  Drs.  Cammann  and  Clark,  of  New  York,  is  undoubtedly 
well  adapted  to  determine  with  ease  and  accuracy  the  boundaries  of  the  heart. 
See  New  York  Journal  of  Medicine,  July,  1840.  That  this  mode  is  not  more  gene- 
rally employed  is  because  percussion,  as  usually  practised,  suffices  for  ordinary 
practical  purposes.  The  stethoscope  recently  invented  by  Dr.  Cammann  is  well 
suited  to  auscultatory  percussion.  The  publication  by  Drs.  Cammann  and  Clark 
just  referred  to,  contains  the  average  dimensions  of  the  space  occupied  by  the  adult 
heart  in  a  series  of  examinations.    The  following  are  the  mean  results : — 

Male.  Fem&lo. 

Vertical    diameter        .        .    4  in.    0  lines  3  in.    7  lines 

Transverse      "  .        .     4  "      4    "  4  "      1  line 

Right  oblique  "  .         .     4  "    10    "  4  "    10  lines 

Left  oblique    "  .         .     3  "    10    "  3  "      7    " 

2  Traite  de  Diagnostic,  par  Racle. 
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• 

owing  partly  to  the  oblique  position  of  the  heart,  and  in  part  to  the 
fixedness  of  the  base  of  the  organ,  the  latter,  with  the  diaphragm 
below,  offering  mechanical  resistance  to  much  extension  in  a  verti- 
cal direction.  The  apex  being  free,  is  moved  readily  in  a  lateral 
direction.  The  evidence,  therefore,  of  the  heart  being  abnormally 
uncovered  of  lung,  and  of  the  extent  of  its  surface  in  contact  with 
the  chest,  is  obtained  by  percussing  from  the  median  line  towards 
the  nipple  and  towards  the  point  where  the  apex-beat  is  felt.  The 
lateral  diameter  of  the  superficial  cardiac  region  at  the  inferior 
boundary,  t.  «.,  between  the  median  line  and  point  of  apex-beat, 
may  be  one,  two,  and  even  three  inches  greater  than  in  health. 
The  superficial  dulness  instead  of  ending  an  inch  within  a  vertical 
line  passing  through  the  nipple,  extends  to  this  line,  or  from  one 
to  two  inches  beyond  it.  The  presence  of  the  apex-beat  enables  us 
to  determine  the  diameter  in  this  situation  without  practising  per- 
cussion. This  point  may  be  more  or  less  lowered,  as  well  as 
carried  to  the  left.  It  is  frequently  found  in  the  sixth,  and  some- 
times even  in  the  seventh  intercostal  space,  the  inferior  boundary 
of  the  superficial  cardiac  region  being,  of  course,  proportionately 
lower  than  in  health.  Percussing  next  from  the  left  margin  of  the 
sternum  on  or  just  below  the  level  of  the  nipple,  the  superficial 
dulness  may  be  found  to  extend  to  the  nipple,  or  half  an  inch,  an 
inch,  or  even  farther,  beyond  it.  The  diameter  of  the  region  here 
will  correspond  to  the  abnormal  width  of  the  heart.  Other  things 
being  equal,  the  enlargement  of  the  heart  transversely  may  be 
accurately  measured  by  the  extent  to  which  the  diameter  of  the 
superficial  cardiac  region  in  this  situation  is  increased.  But  it  is 
to  be  borne  in  mind  that  the  normal  situation  of  the  outer  limit  of 
this  region  is  not  the  same  in  all  persons.  The  average  distance 
within  the  nipple  is  very  nearly  an  inch,  but  the  variation  within 
the  range  of  health,  as  has  been  seen,  is  from  half  an  inch  to  an 
inch  and  a  half.  If  the  superficial  dulness  extend  to  within  half 
an  inch  of  the  nipple,  or  possibly  even  within  a  still  shorter  dis- 
tance, it  may  not  be  due  to  abnormal  enlargement;  and,  on  the 
other  hand,  in  a  person  whose  heart  is  normally  covered  by  lung 
an  inch  and  a  half  within  the  nipple,  superficial  dulness  extending 
to  a  point  within  half  an  inch  of  the  nipple  would  denote  consider- 
able enlargement  of  the  heart.  If  the  area  of  superficial  dulness 
proper  to  the  individual  be  not  known,  an  abnormal  increase  of  its 
dimensions  cannot  in  any  case  be  assumed  unless  the  lateral  dia- 
meter extend  nearly  or  quite  to  the  nipple.    Here,  as  in  other 
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instances,  the  extreme  limits  of  healthy  variation  are  of  greater 
practical  consequence  than  averages.  In  determining,  however, 
whether  the  heart  be  enlarged  or  not,  the  distance  from  the  apex  to 
the  median  line  is  to  be  taken  into  account,  and  also  the  signs 
obtained  by  other  methods  of  exploration  than  percussion. 

The  degree  of  dulness  within  the  superficial  cardiac  region  is,  in 
general,  greater  than  in  health  in  proportion  to  the  enlargement. 
In  health,  a  portion  of  the  heart  is  imbedded  in  lung  sufficient  to 
occasion  the  transmission  of  more  or  less  pulmonary  resonance 
over  the  whole  of  the  praecordia.  The  degree  of  normal  dulness 
differs  in  different  persons.  It  is  generally  marked,  and  sometimes 
approaches  to  flatness.  It  is  sufficient  to  render  the  limits  of  the 
region  distinctly  definable,  except  when  great  obesity  exists,  or,  in 
the  female,  when  the  mammary  development  is  unusually  large. 
It  is  sufficiently  intelligible  that,  in  proportion  as  the  lung  is 
pushed  aside  in  cases  of  enlargement,  the  dulness  will  be  greater  in 
degree  than  in  health.  In  some  instances  it  amounts  to  flatness. 
It  is  equally  obvious  that  the  sense  of  resistance  felt  in  practising 
percussion  will  be  marked  according  to  the  increased  bulk  of  the 
heart. 

It  is  important  to  bear  in  mind  that  increased  extent  and  degree 
of  superficial  dulness  are  signs  of  enlargement  of  the  heart,  with 
this  provision,  viz.,  that  the  lungs  are  free  from  disease.  The  size 
of  the  area  is  affected  by  abnormal  conditions  of  the  latter  organs, 
as  well  as  the  heart.  In  phthisis,  the  left  lung  is  frequently  con- 
tracted, so  that  the  anterior  margin  is  removed  towards  the  border 
of  the  heart,  leaving  a  larger  portion  of  the  heart's  surface  in  con- 
tact with  the  thoracic  walls,  even  though  the  size  of  the  organ  may 
be  less  than  in  health.  A  similar  result  follows  chronic  pleurisy, 
the  lung  not  expanding,  and  resuming  its  normal  volume  suffi- 
ciently to  cover  the  heart  as  in  health.  Happily,  in  these  excep- 
tional cases  the  liability  to  error  is  slight,  for  the  existence  of 
tuberculosis  is  determined  without  difficulty,  and  the  retrospective 
diagnosis  of  pleurisy  is  also  easily  made.  The  precordial  space  is 
not  enlarged,  and  all  doubt  is  removed  by  defiuing  the  boundaries 
of  the  deep  cardiac  region. 

The  relations  of  the  heart  and  lungs  are  also  affected  by  a  variety 
of  causes,  irrespective  of  morbid  conditions  of  either  of  these  organs, 
such  as  enlargement  of  the  liver,  dilatation  of  the  stomach,  aneurism 
of  the  aorta,  enlarged  spleen,  ascites,  pregnancy,  tumors  in  the  me- 
diastinum, etc.  These  disturbing  causes  are  generally  determinable ; 
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and  the  importance  of  not  limiting  exploration  to  the  preecordia, 
but  extending  the  examination  over  the  chest  and  abdomen  in 
order  to  exclude  these  and  other  affections  which  alter  the  normal 
disposition  of  the  heart  and  lungs,  is  sufficiently  obvious.  Errors 
of  diagnosis  are  sometimes  attributable  to  neglect  of  this  precaution. 

The  limits  of  deep  dulness  are  not  extended  beyond  those  of 
superficial  dulness  proportionately  to  the  degree  of  enlargement  of 
the  heart,  but  it  is  sometimes  desirable  to  ascertain  the  actual  space 
which  the  heart  occupies.  Percussing  from  without  the  heart  to- 
ward the  prsecordia,  the  lateral  borders  of  the  organ  may  generally 
be  determined  without  great  difficulty,  and  delineated  on  the  chest. 
The  enlargement  of  the  deep  cardiac  region  is  not  only  manifested 
by  dulness  extending  more  or  less  without  the  left  nipple,  but  also 
beyond  its  normal  boundary  to  the  right  of  the  sternum.  Not  only 
the  extent  of  this  region,  but  the  form  of  the  heart  may  be  deline- 
ated, and  the  latter  is  of  diagnostic  significance  as  respects  the  dis- 
crimination between  hypertrophy  and  dilatation,  the  latter  increasing 
more  than  the  former  the  width  in  proportion  to  the  length  of  the 
heart. 

The  evidence  afforded  by  percussion  of  enlargement  of  the  heart 
is  much  less  marked,  if,  in  conjunction,  the  left  lung  be  affected 
with  emphysema.  This  combination  is  not  infrequent.  The  effect 
of  emphysema  of  the  left  lung  is  to  lessen  and  even  abolish  the 
superficial  cardiac  region.  The  anterior  border  of  the  lung  may 
be  extended  forward  so  that  the  whole  surface  of  the  heart  is 
covered.  The  heart,  too,  is  often  depressed  below  its  normal 
situation  by  the  pressure  of  the  dilated  lung.  The  co-existence  of 
emphysema,  thus,  renders  the  area  of  the  superficial  cardiac  region 
no  longer  an  index  of  the  existence  and  the  degree  of  enlargement 
of  the  heart.  The  limits  of  the  deep  cardiac  region  are  alone  to  be 
depended  on,  and  they  are  not  always,  under  these  circumstances, 
easily  defined.  The  combination  renders  the  diagnosis  difficult  by 
impairing  also  concurrent  signs  of  enlargement  obtained  by  auscul- 
tation, inspection  and  palpation.  Moreover,  the  symptoms  of  em- 
physema are  liable  to  be  confounded  with  those  which  are  due  to 
disease  of  heart.  The  individual  cases  in  which  this  difficulty  in 
diagnosis  exists  are  easily  recognized,  for  the  signs  of  emphysema 
are  sufficiently  explicit;  and  in  a  certain  proportion  of  these  cases 
the  diagnostician  must  be  content  to  rely  in  a  great  measure  on  the 
well-known  pathological  association  of  the  two  affections,  deter- 
mining the  relative  proportion  of  each  approximatively. 
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Enlargement  of  the  heart  results  from  different  pathological  con- 
ditions. In  addition  to  the  two  forms,  to  the  consideration  of  which 
this  chapter  is  devoted,  viz.,  hypertrophy  and  dilatation,  the  organ 
acquires  an  abnormal  size  from  the  accumulation  of  blood  within 
its  cavities  and  the  deposit  of  morbid  products  and  fat  on  its  surface. 
The  question  may  be  here  raised,  whether  percussion  furnishes  data 
for  the  differential  diagnosis  of  the  different  varieties  of  enlarge- 
ment. Hypertrophy  or  dilatation,  as  has  been  seen,  may  be  limited 
to  portions  of  the  heart,  or  may  disproportionably  affect  certain 
portions.  It  is  stated  that  the  dulness  extends  more  to  the  left  of 
the  median  line  when  the  left  ventricle  is  the  seat  of  enlargement, 
and  is  more  manifest  on  the  opposite  side  when  the  right  ventricle 
is  affected.  The  relations  of  the  two  ventricles,  however,  is  such 
that,  in  view  of  the  position  of  the  heart  and  the  movableness  of 
the  body  and  apex,  the  left  border  is  extended  in  proportion  as  the 
right  side  is  increased  in  size;  and  it  may  fairly  be  doubted  whether, 
as  a  rule,  the  foregoing  statement  holds  good  clinically.  The  right 
or  left  auricle,  belonging  to  the  base  which  is  comparatively  fixed, 
when  considerably  enlarged,  may  occasion  a  greater  relative  extent 
of  dulness  on  the  corresponding  side  of  the  sternum.  This  remark 
is  also  applicable  to  distension  of  the  cavities  of  the  heart  by  the 
accumulation  of  blood.  Great  distension  of  the  right  side  of  the 
heart,  which  occurs  in  some  cases  of  obstruction  to  the  pulmonary 
circulation,  may  be  manifested  by  an  abnormal  extent  of  dulness 
over  the  site  of  the  right  auricle;  and  this  extent  of  dulness  may 
be  found  to  have  diminished  when  the  causes  of  obstruction  are 
removed.  The  ability  to  distinguish  between  hypertrophy  and 
dilatation  by  the  percussion-sound  is  more  than  questionable.  This 
is  a  nicety  which  the  student  should  not  attempt  to  acquire,  for  in 
proportion  as  he  might  imagine  that  he  had  made  the  acquisition, 
would  be  his  liability  to  error  in  practically  trusting  to  it.  The 
same  remark  is  applicable  to  the  endeavor  to  determine  by  percus- 
sion that  enlargement  of  the  heart  is  due  to  the  deposit  of  fat  or 
morbid  products  on  its  surface.  Very  considerable  enlargement  in 
a  transverse  direction  of  the  superficial  and  deep  cardiac  regions, 
however,  is  presumptive  evidence  that  the  increased  bulk  is  due  to 
dilatation  rather  than  hypertrophy,  for  the  former,  more  than  the 
latter,  tends  to  increase  the  width  of  the  organ  and  also  to  give  rise 
to  excessive  augmentation  of  size.  On  the  other  hand,  if  percussion 
show  that  the  heart  is  considerably  lengthened,  and  that  the  trans- 
verse enlargement  is  not  to  much  extent  disproportionate  to  the 
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vertical,  the  presumption  is  in  favor  of  hypertrophy  rather  than 
dilatation. 

Enlarged  extent  and  degree  of  precordial  dulness  are  produced 
by  liquid  accumulation  within  the  pericardial  sac,  as  well  as  by 
enlargement  of  the  heart.  Both  may  co-exist,  and  then  the  evidence 
afforded  by  percussion  of  cardiac  enlargement  ceases  to  be  available. 
The  points  of  distinction  between  the  precordial  dulness  due  to 
liquid  accumulation  within  the  pericardial  sac,  and  that  due  to 
enlargement  of  the  heart,  are  important,  and  will  be  considered  in 
connection  with  the  subject  of  pericarditis. 

2.  Altered  situation  and  extent  of  the  apex-beat;  impulses  elsewhere  than 
over  the  apex  of  the  heart,  and  abnormal  force  of  impulse,  as  deter- 
mined by  palpation. 

The  point  at  which  the  apex,  or  pointed  extremity  of  the  heart, 
presses  with  an  impulsive  force  against  the  thoracic  walls,  is  in  the 
fifth  intercostal  space,  the  person  examined  being  in  the  sitting 
posture.  Of  twenty-five  healthy  persons  examined,  none  presented 
an  exception  to  this  rule.  In  this  intercostal  space,  the  impulse  is 
felt  over  an  area  varying  from  half  an  inch  to  an  inch  and  a  half, 
in  health.  The  average  transverse  diameter  of  this  area,  in  thir- 
teen persons,  was  a  fraction  (j*th)  over  an  inch.  The  centre  of 
this  area,  where  the  force  of  the  beat  is  greatest,  is  situated  within 
a  vertical  line  passing  through  the  nipple,  at  a  distance  from  that 
line  varying  from  two  inches  to  three-eighths  of  an  inch,  the 
average,  in  eighteen  persons,  being  a  fraction  (Jth)  over  an  inch. 
The  distance  from  the  median  line  to  the  centre  of  this  area  varies 
between  three  inches  and  five-eighths  and  two  inches  and  five- 
eighths,  the  average,  in  fifteen  persons,  being  a  fraction  (T1^th)  under 
three  inches.  Measured  from  a  transverse  line  passing  through  the 
nipple,  the  distance  varies  from  an  inch  and  an  eighth  to  two 
inches,  the  average,  in  eight  persons,  being  a  fraction  (4th)  over  one 
and  a  half  inch.  These  are  the  relations  of  the  apex-beat  in  the 
sitting  posture.  Deviations  take  place  when  the  posture  is  changed, 
owing  to  the  movableness  of  the  apex  and  body  of  the  heart.  In 
the  recumbent  position  on  the  back,  the  beat  is  frequently  felt  in 
the  fourth  intercostal  space,  the  same  relations  laterally  to  the 
nipple  and  median  line  as  in  the  sitting  posture  being  preserved. 
The  frequency  with  which  this  is  observed  has  led  some  late 
writers  to  state,  incorrectly,  that,  as  a  rule,  the  apex-beat  is  in  the 
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fourth  intercostal  space.1  Lying  on  the  right  side,  the  centre  of  the 
area  within  which  the  beat  is  felt  is  removed  about  half  an  inch 
nearer  the  sternum.  Lying  on  the  left  side,  the  beat  is  removed  to 
the  left,  so  that  the  centre  of  the  area  generally  falls  on  a  vertical 
line  passing  through  the  nipple,  and  the  impulse  is  felt  half  an  inch 
without  this  line.  The  respiratory  movements  sometimes  affect  the 
situation  of  the  apex-beat.  I  have  not  observed  it  to  be  lowered 
by  a  full  inspiration,  but  it  is  occasionally  raised  from  the  fifth  to 
the  fourth  intercostal  space  by  a  forced  expiration,  the  persons 
examined  in  the  sitting  posture.  The  apex-beat  is  not  unfrequently 
inappreciable  to  the  touch  in  healthy  persons,  in  the  sitting  pos- 
ture. The  persons  in  whom  it  is  wanting  have  generally  deep 
chests.  Thickness  of  the  soft  parts  also  prevents  it  from  being 
felt.  It  is  lost  in  the  recumbent  position  on  the  back  in  some 
instances  in  which  it  is  felt  when  the  person  is  sitting.  It  is  still 
oftener  lost  when  the  person  lies  on  the  right  side,  but  very  rarely 
when  the  position  is  on  the  left  side.  In  the  latter  position  it  is 
sometimes  felt  when  not  appreciable  in  any  other. 

The  force  of  the  impulse  varies  in  different  persons.  It  is  rarely 
strong  when  the  person  is  tranquil  and  free  from  mental  agitation. 
It  is  generally  quite  feeble.  It  is  almost  invariably  less  when  the 
person  lies  on  the  back  than  in  the  sitting  posture ;  and  it  is  still 
more  diminished,  when  not  lost,  if  the  position  be  on  the  right  side. 
Lying  on  the  left  side  increases  the  impulsive  force ;  the  beat  is 
strongest  in  this  position.  The  sensation  on  applying  the  fingers 
over  the  area  of  the  apex-beat,  as  remarked  by  Dr.  Walshe,  is  that 
of  a  gliding  as  well  as  an  impulsive  movement  It  is  not  that  of  a 
percussion  or  blow.  It  is  sufficiently  clear,  on  a  little  reflection, 
that  the  apex  of  the  heart  does  not  withdraw  itself  from  the 
thoracic  walls,  and  then  come  into  forcible  contact  through  an  open 
space.  The  pressure  of  the  atmosphere  on  the  exterior  surface  is 
sufficient  to  prevent  the  heart  receding  from  the  chest,  except  so 
far  as  it  is  displaced  by  intervening  pulmonary  tissue.  The  beat 
must,  of  necessity,  be  produced  by  movements  incident  to  the 
changes  in  form  of  the  organ,  and  not  to  the  tilting  forward  of  the 
apex,  as  was  formerly  imagined. 

The  mechanism  of  the  heart's  impulse  has  been  a  fruitful  theme 
for  discussion.  It  does  not  fall  within  the  scope  of  this  work  to 
consider  the  various  theories  which  have  been  proposed.      The 

1  Verneuil,  1852,  Racle,  op.  cit. 
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subject,  however,  naturally  presents  itself  in  this  connection,  and 
claims  a  few  remarks.  It  is  generally  admitted  that  the  beat 
occurs  synchronously  with  the  systolic  contraction  of  the  ventricles. 
This  is  denied  by  some,  and  a  theory  which  attributes  it  to  the 
shock  of  the  current  of  blood  propelled  into  the  ventricles  by  the 
contraction  of  the  auricles,  numbers  among  its  supporters  several 
distinguished  names.  Without  discussing  this  theory,  the  improba- 
bility that  the  auricles  possess  sufficient  power  of  contraction  to 
account  for  the  phenomena  pertaining  to  the  impulse,  and  the  fact 
that  the  beat  and  the  pulsation  of  the  large  arteries  near  the  heart 
(e.  <?.,  the  carotids)  occur  without  any  appreciable  interval  of  time, 
together  with  the  observations  of  vivisectors,  seem  to  render  it  con- 
clusive that  the  commonly  received  doctrine  is  correct.1  It  may 
also  be  assumed  that  the  impulse  is  produced  by  the  apex  of  the 
heart,  as,  in  fact,  is  assumed  in  the  expression  "apex-beat."  The 
question,  then,  resolves  itself  into  this :  In  what  manner  do  the 
systolic  movements  of  the  heart  cause  the  apex  to  press  with  a 
certain  degree  of  impulsive  force  against  the  thoracic  walls?  This 
question  is  in  a  great  measure  answered  if  it  be  conceded  that  the 
apex  of  the  heart  is  elongated  during  the  ventricular  systole. 
Some  of  the  older  anatomists,  Galen,  Vesalius,  Harvey,  and,  later, 
John  Hunter,  entertained  this  view ;  while  it  was  denied  by  Steno, 
Lancisci,  Haller,  and  others.  More  recently,  Dr.  Hope  and  others, 
resorting  to  vivisections  practised  on  animals  of  large  size,  were  led 
to  conclude  that  during  the  systolic  contraction  of  the  ventricles 
the  heart  is  shortened  by  an  approximation  of  the  apex  towards 
the  base.  It  is  difficult  to  understand  how  careful  observers  should 
be  deceived  in  this  regard,  but,  in  the  mind  of  the  author,  this  con- 
clusion is  undoubtedly  erroneous.  Drs.  Pennock  and  Moore,  in 
their  vivisections  in  1839,  satisfied  themselves  that  the  heart  elon- 
gates during  the  ventricular  contractions,  and  they  even  measured 
the  extent  of  elongation.  For  several  years,  Prof.  Dalton,  of  New 
York,  has  been  accustomed,  in  his  courses  of  instruction  in  Physio- 
logy, to  demonstrate  this  fact,  and  the  author  has  had  an  opportunity 
of  witnessing  a  demonstration  by  him  on  an  animal  of  considerable 

1  The  reader,  desirous  of  knowing  the  grounds  on  which  the  diastolic  theory  of 
the  heart's  impulse  is  sustained,  is  referred  to  the  treatise  on  General  Pathology, 
by  Prof.  Alfred  Stille" ;  and  for  a  still  more  elaborate  exposition  to  the  Traiti  Ex- 
perimental et  Clinique  oV  Auscultation,  par  J.  H.  S.  Beau,  Paris,  1856.  A  review  of 
the  latter  by  the  author  is  contained  in  the  American  Journal  of  Medical  Sciences, 
No.  for  January,  1857. 


48  ENLARGEMENT   OP   THE    HEART. 

size  (a  sheep),  while  engaged  in  writing  this  chapter.  The  systolic 
elongation  of  the  heart  is  therefore  assumed  in  this  work,  in  oppo- 
sition to  the  statements  of  most,  if  not  all  previous  writers  on  the 
diseases  of  fhis  organ.1  In  elongating,  the  heart  performs  a  revolv- 
ing or  spiral  movement  from  left  to  right.1  It  is  thus  easy  to  per- 
ceive that  the  extremity  of  the  organ  presses  against  the  chest  with 
an  impulsive,  boring  movement,  more  or  less  forcible,  according  to 
the  power  of  the  ventricular  systole.  Admitting  the  correctness  of 
these  statements,  the  mechanism  of  the  impulse  seems  sufficiently 
explained;  but  the  inquiry  arises,  is  the  elongation  of  the  apex  due 
directly  to  the  muscular  contraction  of  the  ventricles,  or  to  an 
intermediate  force  derived  from  the  blood  impelled  by  the  systole 
against  this  extremity  of  the  heart?  A  German  theory,  ascribed 
to  Gutbrod,  but,  according  to  Dr.  Markbam,  proposed  by  Dr. 
Alderson  in  an  English  quarterly  journal  as  long  ago  as  1825, 
attributes  the  impulse  to  a  reversed  current  of  bloodjvithin  the 
ventricles.  This  is  known  as  the  "Segner's  water  wheel,"  and  the 
"  recoil"  theory.  It  is  adopted  by  Prof.  Skoda,  and  by  the  author 
of  a  late  English  work  on  diseases  of  the  heart,  Dr.  Markbam. 
The  explanation  of  the  impulse,  according  to  this  theory,  is  thus 
given  by  Dr.  Gutbrod:3  "It  is  a  well-known  physical  law,  that 
when  a  fluid  escapes  from  a  vessel,  the  equality  of  pressure  pro- 
duced by  the  fluid  on  the  walls  of  the  vessel  is  lost,  for  there  is  no 
pressure  at  the  opening  whence  the  fluid  escapes;  but  at  that  part 
of  the  vessel  which  is  opposite  to  the  opening,  the  pressure  is  still 
exerted.  This  pressure  it  is  which  sets  Segner's  wheel  in  motion, 
produces  the  recoil  of  firearms,  etc.  By  contraction  of  the  ven- 
tricles, the  pressure  which  the  blood  exerts  upon  the  walls  of  the 
heart,  opposite  to  the  opening  whence  the  stream  escapes,  causes  a 
movement  of  the  heart  in  a  direction  contrary  to  that  of  the  stream 
of  blood,  and  by  this  movement  the  impulse  of  the  heart  against 
the  walls  of  the  thorax  is  produced.  The  heart  is  driven  in  a 
direction  contrary  to  that  of  the  arteries,  with  a  force  proportionate 

1  The  modern  revival  of  the  belief  in  the  systolic  elongation  of  the  heart,  may 
be  characterized  as  the  American  doctrine.  It  does  not  appear  to  have  been  as 
yet  adopted  on  the  other  side  of  the  Atlantic.  Vide  Dalton'a  Physiology,  Phila- 
delphia, 1859. 

2  The  movement  of  the  apex  from  left  to  right  with  the  ventricular  systole,  !b 
sometimes  very  apparent  when  the  thoracic  walls  are  much  thinned  by  emaciation. 
Vide  case  of  M.,  Private  Records,  vol.  x.  page  648. 

*  A  Treatise  on  Auscultation  and  Percussion,  by  Dr.  Joseph  Skoda.  Translated 
by  Dr.  Markbam. 
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to  the  quantity  and  the  velocity  of  the  current  of  blood."  This 
theory  is  controverted  by  different  writers  j1  but  without  entering 
into  a  discussion  of  its  merits,  it  is  rendered  gratuitous  by  the  fact 
that  the  elongation  of  the  heart  occurs  when  its  cavities  are  entirely 
free  from  blood.  If  the  heart  be  quickly  removed  from  a  living 
animal,  the  auricles  opened  and  the  organ  placed  in  a  vertical  posi- 
tion with  the  base  downward,  the  contractions  of  the  ventricle 
continue  for  several  minutes,  and  the  elongation  in  this  experiment 
is  conspicuously  manifest.8  This  shows  conclusively  that  the 
elongation  takes  place  independently  of  the  current  of  blood.3 

Directing  attention  now  to  the  signs  of  enlargement  and  of  hyper- 
trophy obtained  by  palpation,  those  relating  to  the  situation  of  the 
apex-beat  are  to  be  first  noticed.  The  apex-beat  is  carried  to  the 
left  of  its  normal  situation  apd  frequently  lowered  when  the  bulk 
of  the  heart  is  increased.  These  changes  are  among  the  most 
constant  and  reliable  of  the  signs  of  enlargement.  The  beat  may 
be  felt  one,  two,  or  even  three  inches  without  the  nipple.  It  may 
be  found  in  the  sixth  and  even  in  the  seventh  intercostal  space. 
The  distance  to  which  it  is  removed  in  these  directions,  assuming 
that  the  alterations  depend  exclusively  on  the  increased  bulk  of  the 
heart,  constitutes  a  criterion  for  estimating  the  amount  of  enlarge- 
ment It  must,  however,  be  considered  that  abnormal  conditions 
extrinsic  to  the  heart  alter  the  relations  of  the  apex  to  the  walls  of 
the  chest,  such  as  enlargement  of  the  left  lobe  of  the  liver,  disten- 
sion of  the  stomach,  ascites,  enlarged  spleen.    These  and  others 

1  Vide  note  to  French  translation  of  Skoda's  Treatise,  by  the  translator,  Dr. 
Aran, 

1  For  an  illustration  of  this  experiment,  vide  Dalton's  Physiology. 

*  Prof.  H.  Bamberger,  of  Wurzburg,  has  reported  a  ease  in  which  a  healthy  man 
Attempted  to  commit  suicide  by  stabbing  himself  in  the  breast  with  a  sharp  knife. 
The  wound  was  at  the  lower  margin  of  the  fifth  rib,  within  the  nipple,  and  the  man 
had  evidently  selected  the  spot  where  the  heart's  impulse  was  felt.  On  pressing 
his  finger  into  the  wound,  Prof.  B.  felt  the  apex  of  the  heart  distinctly,  the  peri- 
cardium evidently  having  been  opened.  He  availed  himself  of  the  opportunity 
to  study  the  movements  of  the  heart,  and  he  states  as  follows :  "  When  my  finger 
was  introduced  from  the  point  toward  the  back,  I  could  convince  myself  with  the 
greatest  certainty  that  at  every  systole  the  hardened  and  pointed  apex  slipped 
down  along  the  front  wall  of  the  chest,  somewhat  to  the  left  and  a  little  below  the 
lower  margin  of  the  wound,  whilst  in  the  diastolic  movement  the  apex  retreated 
upward  and  could  not  be  felt."  This  observation,  which  affords  valuable  con- 
firmatory evidence  of  the  systolio  elongation  of  the  heart,  is  not  offered  by  the 
reporter  as  such  ;  he  regarding  it  as  settled  that  the  vertical  diameter  of  the  organ 
is  shortened  in  the  systole. 
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pertaining  to  the  abdomen  may  remove  the  apex  to  the  left,  but 
without  lowering  it.  An  aneurismal  or  other  tumor  situated  above 
the  heart  may  give  rise  to  the  same  change  with  depression.  An 
emphysematous  left  lung  pushes  the  heart  downwards,  but  gene- 
rally towards  the  epigastrium,  often  giving  rise  to  an  impulse  in 
this  situation,  while  the  normal  apex-beat  is  suppressed.  These 
extrinsic  conditions  are,  of  course,  to  be  excluded  before  the  abnor- 
mal position  of  the  apex  can  be  regarded  as  a  sign  of  enlargement 
of  the  heart.  The  limits  of  variation  in  health,  in  different  posi- 
tions of  the  body,  are  to  be  borne  in  mind  in  deciding  whether  the 
situation  be  normal  or  abnormal.  If  the  patient  be  examined  in 
the  sitting  posture,  and  the  apex-beat  be  found  in  the  fifth  inter- 
costal space,  it  is  not  lower  than  natural ;  but  if  the  patient  lie  on 
the  back,  the  chances  are  about  equal  that  if  the  beat  be  in  that 
space  it  is  lowered ;  but  if  it  be  abnormally  lowered,  it  will  also  be 
removed  to  the  left  in  the  great  majority  of  cases.  With  reference 
to  its  relations  laterally,  it  may  be  within  half  an  inch  of  a  vertical 
line  passing  through  the  nipple,  or  three  and  a  half  inches  from  the 
median  line,  without  exceeding  the  range  of  healthy  variation.  If 
on  a  line  with  the  nipple,  or  four  inches  from  the  median  line,  its 
situation  is  abnormal,  provided  the  patient  be  either  sitting  or 
lying  on  the  back.  In  the  majority  of  the  cases  of  enlargement 
which  come  under  the  notice  of  the  physician,  it  is  found  without 
the  line  of  the  nipple. 

The  area  in  which  the  apex-beat  is  felt  (averaging  about  an  inch 
in  health)  is  extended  in  cases  of  enlargement  of  the  heart.  The 
extremity  of  the  organ  is  less  pointed  than  in  health ;  it  is  blunt  or 
rounded,  and  consequently  a  broader  surface  comes  into  contact 
with  the  thoracic  walls  during  the  systolic  impulse.  This  is  a  sign 
of  some  importance  taken  in  connection  with  other  signs  denoting 
enlargement  either  by  hypertrophy  or  dilatation. 

In  cases  of  hypertrophy  of  the  left  ventricle,  the  force  of  the 
apex-beat  is  abnormally  great  in  proportion  to  the  increased  thick- 
ness of  the  walls,  provided  that  the  form  of  the  apex  be  not  greatly 
altered,  the  muscular  power  of  the  organ  not  weakened,  or  the 
completeness  of  the  ventricular  contractions  not  prevented  by  con- 
traction at  the  aortic  orifice,  or  other  causes.  An  abnormal  force 
of  the  apex-beat  is  associated  with  change  in  situation  and  exten- 
sion of  the  area  in  which  the  beat  is  felt.  The  force  of  the  beat 
thus  associated  is  an  important  sign  as  showing  that  the  enlarge- 
ment is  due  to  hypertrophy  rather  than  to  dilatation,  or  that  the 
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former  predominates.  In  proportion  as  the  left  ventricle  is 
hypertrophied  rather  than  dilated,  other  things  being  equal,  the 
force  of  the  beat  13  augmented.  Augmented  force  of  the  beat, 
however,  may  be  due  simply  to  increased  muscular  activity  of  the 
organ  without  enlargement.  The  heart  is  affected  functionally  or 
dynamically  without  organic  disease.  The  beat  i3  augmented  in 
the  same  manner  as  under  excitement  by  active  exercise  or  mental 
agitation.  How  is  it  to  be  determined  whether  the  abnormal  force 
of  the  beat  be  due  to  hypertrophy  or  simply  to  morbid  excitement 
of  the  organ  ?  The  sensation  in  the  latter  case  is  that  of  increased 
action,  and  in  the  former  case  of  increased  power,  of  the  impulsive 
movement.  This  distinction  is  generally  appreciable.  The  beat 
in  hypertrophy  is  felt  to  be  produced  by  a  powerful  contraction  of 
the  ventricle ;  the  impression  conveyed  by  the  touch  is  that  of  a 
prolougod,  sluggish,  as  well  as  strong  impulse.  In  mere  functional 
excitation,  the  beat  is  more  abrupt,  quick,  and  brief,  giving  the 
idea  of  violence  rather  than  of  strength.  The  distinction  is  import- 
ant, and  would  be  vastly  more  ao  were  the  discrimination  to  rest 
solely  on  the  difference,  as  respects  the  force  of  the  beat.  But  in 
hypertrophy  there  are  the  coexisting  signs  of  enlargement  which 
are  wanting  in  an  affection  simply  functional.  Increased  force  of 
the  apex-beat  is  by  no  means  a  constant  sign  of  hypertrophy.  On 
the  contrary,  the  beat  may  be  suppressed.  Thi3  may  depend  in 
part  on  the  change  of  form  which  the  extremity  of  the  organ 
undergoes,  and  partly  on  the  weakness  incident  sometimes  to 
enlargement,  even  when  the  muscular  tissue  is  augmented.  The 
latter  belongs  to  a  late  period  in  the  progress  of  the  disease.  Sup- 
pression of  the  apex-beat  is  much  more  apt  to  occur  in  cases  of 
dilatation  than  in  cases  of  hypertrophy,  because  in  the  former  the 
extremity  of  the  organ  is  more  blunted  and  weakness  more  marked. 
Other  signs  of  cardiac  enlargement  and  hypertrophy  than  those 
relating  to  the  apex-beat  are  obtained  by  palpation.  Abnormal 
impulses  may  be  felt  in  other  situations  than  over  the  apex.  Occa- 
sionally, in  health,  in  addition  to  the  apex -beat  in  the  normal  situa- 
tion, an  impulse  is  appreciable  in  the  fourth  intercostal  space,  and, 
in  some  instances,  in  the  epigastrium  to  the  left  of  the  xiphoid  car- 
tilage. A  double  impulse,  viz.,  in  the  fourth  and  fifth,  or  in  the 
fifth  and  sixth  intercostal  spaces,  is  not  unusual  in  cases  of  enlarge- 
ment, and  especially  enlargement  by  hypertrophy.  In  some  cases 
impulses  are  felt  in  three  and  even  in  four  intercostal  spaces.  In 
these  cases  the  lowest  point  of  impulse  is  the  farthest  removed  from 
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the  median  line,  and  the  impulses  above  are,  severally,  situated 
nearer  the  sternum.  In  a  patient  under  observation  at  the  time  of 
writing,  impulses  are  felt  and  seen  in  the  fifth,  fourth,  third,  and 
second  intercostal  spaces.  The  impulse  in  the  fifth  intercostal  space 
is  situated  an  inch  without  a  vertical  line  passing  through  the 
nipple ;  that  in  the  fourth,  is  just  within  the  nipple,  and  the  im- 
pulses in  the  third  and  second  spaces  are  near  the  left  margin  of 
the  sternum.1  The  explanation  of  these  additional  impulses  in 
cases  of  enlargement  is,  the  heart  being  in  contact  with  the  thoracic 
walls  over  a  larger  space  than  in  health,  in  other  words,  the  area 
of  the  superficial  cardiac  region  being  enlarged,  the  movements  of 
the  organ  are  communicated  to  the  yielding  spaces  between  the 
ribs.  This  does  not  take  place,  as  a  rule,  in  health,  in  consequence 
of  the  interposition  of  lung  save  over  a  comparatively  limited 
space.  The  impulsive  movements,  elsewhere  than  over  the  apex, 
are  not  always  coincident  with  the  ventricular  systole ;  in  other 
words,  the  elevations  or  outward  motions  at  the  several  points  at 
which  the  movements  are  observed,  do  not  take  place  in  unison, 
but  in  softie  instances  in  alternation.  Thus  when  movements  are 
felt  in  the  fourth  and  sixth  intercostal  spaces,  that  in  the  sixth  is 
the  apex-beat  and  systolic,  while  that  in  the  fourth  may  occur  \wth 
the  diastole  of  the  ventricles.  Alternation  of  the  impulsive  move- 
ments in  these  two  intercostal  spaces,  is  not  unfrequently  observed 
in  cases  of  hypertrophy.  The  superior  or  diastolic  movement  was 
called  by  Dr.  Hope  the  back-stroke  of  the  heart.  It  is  stated  that 
this  is  sometimes  observed  in  healthy  persons  when  the  heart  acts 
with  unusual  vigor.2  Generally  in  the  cases  in  which  a  diastolic 
movement  is  observed,  retraction  of  the  intercostal  space  takes 
place  during  the  ventricular  systole,  due  to  the  flattening  of  a 
portion  of  the  heart,  and  the  movement  of  impulsion  which  alter- 
nates with  the  apex-beat  is,  in  fact,  only  the  elevation  of  the  space 
to  the  level  from  which  it  was  depressed.  In  other  words,  the 
space  over  the  body  of  the  heart  yields  to  atmospherical  pressure 
and  follows  the  retreating  ventricular  walls  during  the  systole, 
resuming  its  level  when  the  heart  assumes  a  more  globular  form 
during  the  diastole.  The  impulsion  is  not  strong,  and  may  be 
visible  when  not  distinctly  felt.  In  the  case  just  referred  to  in 
which  four  distinct  points  of  impulse  are  observable,  the  impulsion 

1  Case  of  Bergmann.    Hospital  Records,  vol.  xiii. 

2  Bellingham  on  Diseases  of  the  Heart.     Dublin,  1853.    Part  I.  p.  81. 
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in  the  fifth,  third  and  second  intercostal  spaces  appears  to  take 
place  during  the  systole,  and  that  in  the  fourth  intercostal  space 
during  the  diastole  of  the  ventricles.  The  three  former  are  stronger 
than  the  latter.  An  impulse  over,  or  a  little  below  the  base  of  the 
heart,  i.  en  in  the  third  and  possibly  in  the  second  intercostal  space, 
is  referable  to  the  expansion  of  the  upper  portion  of  the  organ 
during  the  systole.  The  fact  of  this  expansion  and  the  force  with 
which  it  takes  place  are  shown  by  grasping  the  heart  near  the  base 
in  a  living  animal.  A  strong  pressure  is  felt  when  the  veutricles 
contract  It  is  not  difficult  to  understand  that  the  change  of  form 
at  the  base  should  communicate  an  impulsive  movement  to  the 
intercostal  space  when  the  heart  is  abnormally  uncovered  of  lung, 
and  also  in  some  instances  of  palpitation  without  organic  disease, 
when  the  action  of  the  heart  is  notably  augmented.  It  is  possible 
that,  in  some  instances,  the  dilatation  of  the  pulmonary  artery 
following  the  systole  of  the  ventricles,  or  the  shock  produced  by 
the  sudden  arrest  of  the  column  of  blood  in  consequence  of  the 
expansion  of  the  sigmoid  valves  during  the  ventricular  diastole, 
may  give  rise  to  an  impulsive  movement  which  may  be  felt  in  the 
second  left  intercostal  space.  Dr.  Sibson  states  that  a  diastolic 
impulse  is  sometimes  felt  in  this  situation  when,  from  pulmonary 
disease,  the  left  lung  recedes  at  this  point,  leaving  the  artery  unco- 
vered and  in  contact  with  the  parietes  of  the  chest.1  An  impulse 
situated  here,  referable  to  the  pulmonary  artery,  is  more  likely  to 
occur,  for  obvious  reasons,  in  cases  of  hypertrophy  of  the  right 
ventricle  and  when  there  exists  obstruction  to  the  pulmonary  cir- 
culation. Laennec  entertained  the  idea  that  an  impulse  on  the  left 
side  at  the  base  of  the  heart  was  sometimes  due  to  the  contraction 
of  the  left  auricle.  Aside  from  the  fact  that  the  greater  part  of  the 
auricle  is  covered  by  the  large  arteries  emerging  from  the  heart, 
and  the  improbability  of  its  ever  contracting  with  sufficient  force 
to  communicate  a  perceptible  impulse  to  the  walls  of  the  chest,  it 
is  difficult  to  understand  how  any  other  than  a  movement  of  retrac- 
tion can  accompany  its  systole.  It  seems  far  more  reasonable  to 
attribute  an  impulse  in  this  situation,  either  to  the  ventricles  or  to 
the  pulmonary  artery.  If  there  be  free  regurgitation  through  the 
mitral  orifice,  it  is  intelligible  that  the  retrograde  current  of  blood 
impelled  by  the  force  of  the  systole  of  the  left  ventricle  may  occa- 
sion an  impulse  over  the  auricle.    This  is  perhaps  the  explanation 

1  Medioal  Anatomy. 
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in  some  instances,  at  least,  in  which  an  auricular  impulse  has 
been  supposed  to  exist.  Dr.  Stokes  reports  a  case  in  which  an 
impulse  was  felt  on  the  right  side  of  the  sternum,  evidently,  from 
the  appearances  after  death,  due  to  a  retro-current  through  the 
tricuspid  orifice,  the  right  auricle  being  enormously  dilated  and  its 
walls  attenuated.1  It  is  evident  that  an  impulse  produced  in  this 
way  through  the  left  auricle  involves  the  supposition  of  auricular 
dilatation.  It  is  indeed  possible  that  without  insufficiency  of  the 
mitral  or  tricuspid  valves,  an  impulse  may  be  produced  by  the 
momentum  communicated  to  the  blood  contained  within  a  dilated 
and  distended  auricle  by  the  backward  pressure  of  these  valves 
during  the  ventricular  systole. 

It  is  to  be  borne  in  mind  that  the  occurrence  of  movements  in 
the  intercostal  spaces,  impulsive  or  retractive,  involves  contingencies 
irrespective  of  cardiac  disease.  They  are  more  likely  to  occur  in 
persons  who  have  flattened  chests  and  long  sternums  than  in  those 
with  a  thoracic  conformation  the  opposite  of  this.  They  require  a 
certain  thinness  of  the  parietes  of  the  chest,  and  are  more  marked 
in  proportion  as  the  thoracic  walls  are  attenuated.  They  may  be 
obvious  when  the  heart  is  excited,  and  not  appreciable  when  the 
organ  acts  feebly.  They  may  be  due  to  abnormal  conditions  per- 
taining to  the  lungs,  the  heart  remaining  sound.  They  are  ob- 
served in  some  instances  in  which  the  pulmonary  substance  is 
withdrawn  from  the  heart,  as  after  the  absorption  of  liquid  effusion 
in  pleurisy  affecting  the  left  side  and  in  some  cases  of  tuberculosis. 
An  effect  of  these  affections  is  often  to  leave  an  enlarged  area  of 
the  heart's  surface  in  contact  with  the  walls  of  the  chest,  and,  under 
these  circumstances,  the  motions  of  the  organ  may  communicate 
corresponding  movements  to  the  intercostal  spaces.  Hence,  impul- 
sive movements  elsewhere  than  over  the  apex  of  the  heart  are 
never  signs  of  enlargement,  unless  associated  with  altered  situation 
of  the  apex-beat  and  other  signs  indicating  that  the  bulk  of  the 
organ  is  increased. 

The  conformation  of  the  chest  in  some  persons  is  such  that  an 
impulse  referable  to  the  heart  is  felt,  in  health,  in  the  epigastrium 
by  directing  the  fingers  upwards  and  outwards  beneath  the  false 
ribs  on  the  left  side.    In  the  majority  of  persons  the  organ  is  too 

1  On  Diseases  of  the  Heart  and  Aorta,  Am.  ed.,  p.  290.  Dr.  Stokes  attributes  the 
impulse  over  the  dilated  auricle,  in  that  case,  to  the  auricular  contraction ;  but  as 
he  states  that  it  was  synchronous  with  the  ventricular  systole  or  the  first  sound  of 
the  heart,  it  seems  clearly  to  have  been  due  to  a  regurgitant  current. 
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far  removed  for  its  action  to  be  appreciable  in  this  situation. 
Cardiac  impulse  in  the  epigastrium  is  therefore  usually,  but  not 
invariably,  a  sign  of  disease.  As  a  morbid  sign,  it  denotes  either 
enlargement  of  the  heart  or  displacement  in  a  downward  direction. 
It  is  a  sign  by  no  means  present  in  most  cases  of  enlargement  of 
the  heart.  The  oblique  position  of  the  heart  and  the  resistance 
offered  by  the  diaphragm  and  the  left  lobe  of  the  liver  prevent 
much  descent  towards  the  epigastrium.  These  circumstances  apply, 
as  has  been  seen,  measurably,  to  cases  in  which  the  enlargement 
predominates  in  the  right  as  well  as  the  left  ventricle.  But  it  is 
undoubtedly  true  that  an  impulse  in  this  situation  is  more  likely  to 
occur  as  a  result  of  enlargement  of  the  right  than  of  the  left  ven- 
tricle. When  it  proceeds  from  a  cardiac  affection,  it  may  be  con- 
sidered as  affording  strong  presumptive  evidence  that  the  right 
ventricle  is  enlarged.  A  strong  impulse,  under  these  circumstances, 
goes  to  show  that  the  enlargement  involves  not  merely  dilatation, 
but  hypertrophy.  The  question  to  be  first  settled  is,  Does  it  pro- 
ceed from  increased  size  of  the  heart?  This  question  may  be 
settled  frequently  by  reference  to  the  apex-beat.  If  the  beat  be  in 
its  normal  situation,  and  there  are  no  signs  of  enlargement,  the 
impulse  in  the  epigastrium  is  probably  normal.  It  is  not  a  sign  of 
disease.  But  if  the  apex-beat  be  removed  to  the  left  of  its  normal 
position,  it  becomes  a  sign  of  enlargement  of  the  right  ventricle. 
When  this  is  the  case,  other  signs  of  enlargement  will  also  be 
present  The  diagnostic  value  of  the  sign,  thus,  when  it  is  attri- 
butable to  a  cardiac  affection,  consists  in  its  indicating  that  the 
right  ventricle  is  the  seat  of  enlargement.  When  it  is  determinable 
that  the  epigastric  impulse  is  due  to  cardiac  enlargement,  the  extent 
of  the  impulse  will,  in  some  measure,  be  an  index  of  the  amount  of 
increase  of  the  bulk  of  the  right  ventricle,  and  the  power  of  the 
impulse  will  be  in  proportion  as  the  enlargement  is  by  hypertrophy, 
provided  that  the  organ  is  not  weakened  from  any  cause,  or  pre- 
vented from  contracting  completely.  The  impulse  is  communicated 
in  some  instances  not  only  to  the  epigastrium,  but  to  the  lower  part 
of  the  sternum,  and  it  is  sometimes  sufficient  to  cause  a  movement 
perceptible  to  the  eye  and  touch,  which  extends  over  the  site  of  the 
liver.  When  due  to  displacement  of  the  heart,  in  the  great  majority 
of  instances  it  is  dependent  on  emphysema  affecting  the  left  lung. 
The  dilated  lung  presses  the  heart  downwards,  overcoming  the 
resistance  offered  by  the  diaphragm  and  liver,  and  the  action  of 
the  right  ventricle  is  felt  in  the  epigastrium.    The  signs  and  symp- 
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toms  of  emphysema  are  sufficient  to  establish  the  fact  that  this 
cause  of  displacement  exists.  The  apex-beat,  under  these  circum- 
stances, is  frequently  or  generally  wanting.  Emphysema,  however, 
induces  enlargement  of  the  heart,  seated  primarily  and  especially 
in  the  right  ventricle.  The  epigastric  impulse,  therefore,  may  be 
due  to  both  causes  combined,  viz.,  enlargement  and  displacement. 
To  determine  the  proportion  which  each  bears  in  the  production  of 
the  sign  is  not  easy.  If  the  boundaries  of  the  heart  are  determin- 
able by  percussion,  or  if  the  situation  of  the  apex-beat  can  be 
ascertained,  this  point  may  be  settled  with  much  precision.  In 
examining  the  epigastrium  with  reference  to  the  evidence  of  car- 
diac enlargement,  it  is  important  not  to  confound  an  impulse 
undoubtedly  referable  to  the  heart  with  pulsations  often  felt  in 
that  situation  which  are  only  indirectly  attributable  to  the  heart's 
action.  In  some  thin  persons,  the  beating  of  the  descending  aorta 
may  be  here  felt;  and  in  connection  with  hysteria  and  other 
nervous  affections,  especially  when  accompanied  by  gastric  tym- 
panites, strong  pulsations  are  perceived  in  the  epigastrium,  which 
are  said  not  to  be  uniformly  synchronous  with  the  heart's  move- 
ments, and  the  mechanism  of  which  it  is  not  easy  to  explain.  It  is 
not  difficult  by  means  of  palpation  either  to  trace  these  pulsations 
directly  to  the  heart  or  to  isolate  them  from  the  latter. 

The  action  of  the  heart  is  frequently  attended  by  a  shock  felt  by 
the  hand  or  the  head  applied  over  the  praecordia.  Sensible  move- 
ments are  also  sometimes  communicated  to  the  ribs,  as  well  as  the 
intercostal  spaces,  and  they  may  extend  over  the  praecordia.  When 
the  heart  is  tranquil,  in  health,  a  shock  is  rarely  if  ever  perceived. 
The  fifth  rib  is  occasionally  slightly  raised  by  the  movements  of 
the  apex  during  the  systole.  In  disease,  these  effects  of  the  heart's 
action  are  often  marked.  A  perceptible  and  more  or  less  forcible 
shock  attends  certain  palpitations  which  are  merely  functional. 
The  heart  appears  to  act  with  violence.  It  seems  to  knock  against 
the  ribs.  The  sensation,  in  some  instances,  is  as  if  the  chest  were 
struck  with  a  hammer.  The  patient  is  painfully  sensible  of  the 
force  of  the  impulsion,  while,  in  health,  if  the  heart  be  not  excited, 
its  movements  take  place  without  the  mind  being  cognizant  of 
them.  The  violence  of  the  action  is  shown  by  the  movements  of 
the  body,  of  the  dress,  of  the  bedclothes.  The  instances  related  of 
fracture  of  the  ribs  and  detachment  of  the  costal  cartilages  by  the 
force  of  the  heart's  action  are  doubtless  apocryphal,  but  the  shock 
is  sometimes  very  great.    It  may  be  limited  to  the  apex  or  felt  at 
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the  base,  and,  indeed,  over  the  whole  praecordia.  Alone,  the  shock, 
however  violent,  only  indicates  excited  action  of  the  heart.  It  does 
not,  of  necessity,  imply  organic  disease.  It  may  be  due  simply  to 
the  fact  that  the  heart  acts  with  spasmodic  or  convulsive  quickness 
and  force.  It  is  represented  by  the  intense  action  incident  to  fear 
and  some  other  emotions.  If  it  be  inorganic  or  functional,  it  is 
usually  temporary,  unattended  by  physical  signs  denoting  organic 
lesions,  and  characterized  by  circumstances  which  will  be  hereafter 
considered  as  distinctive  of  nervous  disorder  or  palpitation.  Or- 
ganic disease,  it  is  true,  is  often  attended  by  violent  action  of  the 
heart,  but  the  significance  of  the  latter  as  a  sign  of  the  former 
depends  on  the  coexistence  of  other  signs  which  are  more  unequi- 
vocal ;  and,  on  the  other  hand,  organic  disease  is  often  present 
when  the  heart's  action  is  more  feeble  than  in  health.  A  strong 
heaving  movement  of  the  ribs  or  the  praecordia  is,  however,  highly 
significant  of  enlargement  by  hypertrophy.  This  is  quite  different 
from  the  shock  which  has  just  been  desoribed.  It  is  a  compara- 
tively sluggish,  prolonged,  powerful  elevation  of  the  thoracic  walls. 
The  head,  applied  as  in  immediate  auscultation,  is  raised,  and,  by 
the  hand  placed  over  the  praecordia,  the  heart  is  felt  to  act  with 
abnormal  strength.  The  shock,  due  to  interfse  functional  excite- 
ment, proceeds  merely  from  exaggerated  action  of  the  heart ;  the 
heaving  movement  in  hypertrophy  involves,  in  addition,  increased 
power  of  the  muscular  contractions  of  the  organ.  Moreover,  in 
the  latter  case,  the  surface  of  the  heart  being  in  contact  with  the 
thoracic  walls  over  a  larger  area,  the  extent  of  the  impulsive 
movement  is  greater.  The  distinction  just  drawn  is  the  same  as 
has  been  already  pointed  out  in  contrasting  the  prolonged,  power- 
ful apex-beat  of  a  hypertrophied  heart  with  the  smart,  sharp, 
violent  impulse  which  only  indicates  excited  activity  of  the  ven- 
tricular systole.  The  distinction  in  both  instances  is  practically 
important,  but  in  discriminating  between  functional  disorder  and 
organic  disease,  in  practice,  the  diagnostician  will,  of  course,  be 
guided  by  the  absence  or  concurrence  of  other  signs.  It  is  hardly 
necessary  to  state  that  heaving  of  the  praecordia  is  not  uniformly 
present  in  hypertrophy.  The  presence  of  this  sign  involves,  as  a 
condition,  a  degree  of  functional  activity  proportionate  to  the 
augmented  thickness  of  the  ventricular  walls;  in  other  words,  it 
will  not  be  present  if  the  muscular  power  of  the  heart  be  weakened 
from  any  cause,  notwithstanding  the  augmented  bulk  of  the  organ. 
Clinical  observation,  in  fact,  shows  that  a  heaving  impulse  is  often 


53  ENLARGEMENT   OF   THE   HEART. 

wanting  in  cases  of  hypertrophy.  While,  therefore,  the  presence 
of  this  sign  is  evidence"  of  the  existence  of  hypertrophy,  its  absence 
is  by  no  means  proof  that  hypertrophy  does  not  exist. 

3.  Abnormal  modifications  of  the  heart-sounds :  diminished  extent  and 
degree  of  the  respiratory  murmur  and  of  vocal  resonance  within  the 
prsecordia,  as  determined  by  auscultation. 

The  clinical  importance  of  abnormal  modifications  of  the  heart- 
sounds  has  relation  more  to  valvular  affections  than  to  enlargement 
of  the  heart.  They  are,  however,  by  no  means  unimportant  in 
connection  with  the  latter.  And  here,  as  in  treating  of  the  physical 
signs  embraced  in  the  two  classes  already  considered,  it  will  he 
necessary  to  premise  some  account  of  the  heart-sounds  in  health. 
To  enter  into  a  discussion  of  the  numerous  theories  which  have 
been  advanced  with  regard  to  the  mechanism  of  these  sounds, 
would  be  tedious  and  unprofitable,  as  well  as  foreign  to  the  prac- 
tical character  of  this  work.  I  shall  limit  myself  to  a  concise  state- 
ment of  points  which  are  essential  as  preliminary  to  the  study  of 
the  phenomena  of  disease ;  and  I  shall  devote  to  these  less  space 
in  consequence  of  having  recently  considered  them  in  a  special 
publication,  to  which  the  reader  is  referred  for  a  fuller  exposition 
of  the  subject.1 

The  two  heart-sounds,  which  together  form  the  beat  or  revolu- 
tion of  the  heart,  are  called  the  first  and  second,  or  the  systolic 
and  diastolic  sound.  By  the  latter  terms,  it  is  implied  that  the 
first  sound  occurs  during  the  systole  and  the  second  sound  during 
the  diastole  of  the  ventricles.  This,  although  called  in  question 
by  some,  may  be  assumed  as  sufficiently  established.1  These  sounds, 
respectively,  have  their  maximum  of  intensity,  and  their  characters 
are  best  studied  in  different  situations,  viz.,  the  first  sound  over  the* 
point  where  the  apex-beat  is  felt,  and  the  second  sound  just  above 
the  base  of  the  heart,  in  the  intercostal  space  between  the  second 
and  third  ribs  near  to  the  sternum.  Studied  in  these  different 
situations,  the  two  sounds  differ  as  respects  duration,  pitch,  and 
quality.    The  first  sound,  over  the  apex,  is  longer,  lower,  and  has 

• 

1  On  the  Clinical  Study  of  the  Heart-Sounds  in  Health  and  Disease.  Prize  Essay. 
Transactions  of  the  American  Medical  Association,  vol.  xi.,  1858. 

*  M.  Beau  contends  that  the  first  sound  is  due  to  the  auricular  contractions. 
Op.  cit. 
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a  booming1  quality.  The  second  sound,  in  the  second  intercostal 
space  near  the  sternum  on  either  side,  is  shorter,  more  acute,  and 
has  a  flapping  or  valvular  quality.  These  differences  in  characters 
between  the  two  sounds  are  generally  well  marked  when  the  com- 
parison is  made  in  the  different  situations  mentioned,  but,  as  will 
be  seen  presently,  they  are  much  less  marked  in  other  situations 
within  the  pracordia.  The  sources  of  each  of  the  sounds,  and  the 
parts  concerned  in  its  production,  are  important  to  be  considered. 
With  reference  to  these  and  other  points,  we  will  notice  each  sound 
separately,  commencing  with  the  second  sound. 

The  second  sound  succeeds  the  first  after  an  interval  extremely 
brief,  but,  when  the  beats  of  the  heart  are  not  much  accelerated, 
distinctly  appreciable.  It  is  estimated  that  the  duration  of  this 
interval  and  the  second  sound  combined  is  equal  to  that  of  the  first 
sound,  or  of  the  longer  interval  which  separates  the  second  sound 
from  the  succeeding  first  sound,  the  latter  interval  and  the  first 
sound  being  about  equal  in  duration.  This  sound,  t.  &,  the  second, 
as  already  stated,  is  best  studied  just  above  the  base  of  the  heart, 
in  the  space  between  the  second  and  third  ribs,  near  to  the  sternum. 
If  the  second  sound  be  compared  on  the  two  sides  of  the  sternum, 
a  difference  in  pitch  and  other  characters  is  generally  apparent.  On 
the  right  side  the  sound  is  more  acute,  more  abrupt,  louder,  and 
apparently  nearer  the  ear.  These  differences,  taken  in  connection 
with  the  anatomical  relations  of  the  aorta  and  pulmonary  artery  in 
these  situations,  and  also  with  clinical  facts  pertaining  to  disease, 
warrant  the  conclusion  that,  when  a  disparity  exists,  the  sound  on 
the  left  side  emanates  from  the  pulmonary  artery,  and  that  on  the 
right  side  from  the  aorta.  The  sound  in  both  situations  has  an 
unmixed,  valvular  quality,  and,  in  view  of  the  results  of  experi- 
ments made  on  living  animals,  and  the  effects  of  disease,  it  may  be 
assumed  that  the  valves  of  the  aorta  and  pulmonary  artery  are  the 
parts  immediately  concerned  in  its  production.  There  is,  then,  a 
pulmonary  second  sound,  due  to  the  expansion  of  the  valves  of  the 
pulmonary  artery  succeeding  the  ventricular  systole,  and  an  aortic 
second  sound,  referable  to  the  semilunar  valves  of  the  aorta.  The 
second  sound  of  the  heart  presents  the  characters  of  that  due  to  the 
pulmonary  valves,  at  the  inferior  border  of  the  organ,  t.  en  just 
above  the  xiphoid  cartilage  in  some  persons ;  occasionally,  also,  in 

1  The  term  booming,  borrowed  from  Dr.  Walshe,  has  not  a  very  definite  signifi- 
cation ;  bat  expresses  a  difference  in  quality  difficult  to  be  described,  although 
easily  appreciated  by  the  ear. 
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the  third  intercostal  space  on  the  left  side  and  over  the  body  of  the 
heart,  within  the  superficial  cardiac  region.  Elsewhere,  within  the 
praecordia,  and  at  points  removed  from  the  precordia,  wherever  the 
second  sound  is  heard,  it  presents  the  characters  distinctive  of  the 
sound  produced  at  the  aortic  orifice.  These  facts  are  ascertained 
by  comparing,  in  a  sufficient  number  of  healthy  persons,  the  second 
sound,  as  heard  at  different  points,  with  that  heard  in  the  second 
intercostal  space  on  the  right  and  left  side.  It  follows  from  the 
facts  just  stated  that  the  aortic  second  sound  is  much  more  intense 
and  widely  diffused  than  the  .pulmonary,  the  latter,  in  some  persons, 
being  distinguishable  alone  in  the  second  intercostal  space  on  the 
left  side ;  sometimes,  indeed,  the  aortic  sound  predominates  even  in 
that  situation.  The  second  sound  of  the  heart  maintains  its  distinct- 
ive characters  of  pitch,  duration,  and  valvular  quality,  unaffected 
by  the  causes  which  affect  the  movements  of  the  heart  within  the 
limits  of  health,  such  as  exercise,  mental  agitation,  etc.  Its  intensity 
even  is  not  much  affected  by  these  causes.  These  facts  show  its 
unmixed  character,  in  other  words,  that  it  consists  of  a  single 
element  only,  a  valvular  element,  in  this  respect  differing  from  the 
first  sound  of  the  heart. 

The  first  sound  of  the  heart,  studied  at  the  situation  where  its 
intensity  is  greatest,  viz.,  over  the  apex  of  the  organ,  is  a  mixed 
sound.  In  this  situation,  it  is  usually  accentuated,  that  is,  in  the 
succession  of  the  two  sounds  the  stress  falls  upon  the  first,  while  at 
the  base  of  the  heart,  and  at  other  points,  the  accent  is  on  the 
second  sound.  The  mixed  nature  of  the  first  sound  is  shown  by 
the  difference  which  it  presents  on  auscultation  over  the  apex,  and 
at  other  points  within  the  prsecordia ;  by  contrasting  its  characters 
as  heard  when  the  stethoscope  is  firmly  placed  directly  on  the  sur- 
face of  the  chest  with  those  which  it  presents  when  some  soft 
material  is  interposed  between  the  instrument  and  integument,  or 
when  the  instrument  is  imperfectly  applied ;  by  auscultating  over 
the  apex  when  the  person  examined  is  placed  in  different  positions, 
and  taking  into  consideration  modifications  incident  to  certain 
diseases  and  peculiar  to  certain  persons  in  health.1  The  clinical 
study  of  this  sound  in  health  and  disease  leads  to  the  conclusion 
that  it  is  composed  chiefly  of  two  different  elements.  One  of  these 
elements  consists  of  a  valvular  sound,  due  to  the  action  of  the 

1  In  the  prize  essay  already  referred  to  (Trans.  Am.  Med.  Association,  vol.  xi., 
1858),  the  author  gives  a  fall  account  of  the  results  of  the  clinical  study  of  this 
sound  under  the  different  circumstances  mentioned  above. 
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mitral  and  tricuspid  valves.  The  other  element,  in  the  author's 
opinion,  proceeds  from  the  movement  of  the  apex  of  the  heart 
against  the  thoracic  walls.  In  a  practical  point  of  view,  however, 
it  is  unimportant  whether  the  latter  element  be  thus  explained  or 
whether  it  be  accounted  for  on  the  hypothesis  of  a  sound  adequate 
to  its  production,  due  directly  to  muscular  contraction.  Referring 
it  to  the  movement  of  the  apex  against  the  thoracic  walls,  this 
element  may  be  called  the  element  of  impulsion,  and  the  other  ele- 
ment the  valvular  element.1  These  names  will  be  employed  in  this 
work  to  distinguish  from  each  other  the  two  elements  composing 
the  first  sound. 

These  two  elements  of  the  first  sound  are  combined  in  different 
proportions  in  different  situations  in  which  auscultation  is  practised, 
in  different  positions  of  the  body,  and  under  different  circumstances 
pertaining  to  disease.  At  certain  points,  the  element  of  impulsion 
may  be  eliminated,  leaving  the  valvular  element  alone  present.  The 
element  of  impulsion  predominates  and  drowns  the  valvular  ele- 
ment, often  on  auscultation  over  the  apex.  It  predominates,  as  a 
rule,  over  the  body  of  the  heart.  At  the  base  of  the  heart  the 
valvular  element  frequently  predominates.  At  the  left  border  of 
the  heart,  over  the  left  nipple,  the  valvular  element  predominates, 
and,  on  carrying  the  stethoscope  to  the  left  of  this  point  for  a 
greater  or  less  distance,  the  element  of  impulsion  is  eliminated,  and 
the  valvular  element  remains,  leaving  the  sound  as  purely  valvular 
in  quality  and  as  short  as  the  second  sound.  The  valvular  element 
predominates  generally  at  the  right  border  of  the  heart  and  at  all 
the  points  removed  from  the  praecordial  region  where  the  first 
sound  is  appreciable.  These  facts,  established  by  the  clinical  study 
of  the  heart-sounds  in  health,  show  that,  although  the  element  of 
impulsion  predominates  over  the  apex  and  body,  the  valvular 
element  alone  is  much  diffused  beyond  the  limits  of  the  organ. 

1  Discussion  of  this  opinion,  respecting  the  mechanism  of  the  element  of  impul- 
sion of  the  first  sound,  is  waived  in  this  work.  The  reader  is  referred  to  the 
author's  prize  essay  on  the  clinical  study  of  the  heart-sounds  for  the  grounds  on 
which  the  opinion  is  entertained.  I  will  simply  add  here  that  the  experiment  of 
placing  Cammann's  stethoscope  over  the  naked  heart,  when  exposed  in  a  living 
animal,  seems  to  me  sufficient  to  disprove  the  hypothesis  that  muscular  contrac- 
tion furnishes  an  element  of  the  first  sound.  The  first  sound  in  this  experiment 
is  intensely  valvular.  This  sound  sometimes  has  a  similar  intense  valvular 
quality,  in  cases  of  great  functional  excitement  of  the  organ,  when  the  stethoscope 
is  applied  on  the  chest  over  the  point  of  apex-beat,  the  element  of  impulsion 
being,  from  some  cause,  wanting. 
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The  valvular  element  is  less  intense  than  the  second  sound,  the 
latter  being  often  heard  in  situations  to  which  the  former  is  not 
transmitted,  viz.,  on  the  lateral  surfaces  of  the  chest,  in  the  right 
infra-clavicular  region,  and  over  the  back. 

The  valvular  element  of  the  first  sound,  as  stated  already,  is  due 
to  the  action  of  the  mitral  and  tricuspid  valves.  Is  the  sound 
emanating  from  each  of  these  valves  ever  distinguishable  from  the 
other?  Clinical  observation  warrants  an  affirmative  answer  to  this 
inquiry.  Over  the  inferior  border  of  the  heart,  near  the  xiphoid 
cartilage,  this  element  frequently  differs  in  pitch  from  the  same 
element  when  heard  in  the  same  person  at  or  without  the  left 
nipple.  This  may  be  considered  as  sufficient  to  render  it  at  least 
highly  probable  that  the  source  of  the  sound  in  the  latter  situation 
is  at  the  mitral,  and  in  the  former  situation  at  the  tricuspid  valves. 

A  striking  point  of  disparity  between  the  first  and  second  sound 
of  the  heart  relates  to  the  extent  of  variation  in  intensity  in  differ- 
ent persons,  and.  in  the  same  person  under  different  circumstances 
within  the  limits  of  health,  as  well  as  in  connection  with  disease. 
The  first  sound  varies  considerably  in  intensity  according  to  the 
energy  with  which  the  heart  contracts,  and  according  to  the  pos- 
ture assumed ;  it  is  often  feeble  when  the  person  lies  on  the  back  as 
compared  with  intensity  in  the  sitting  posture,  or  lying  on  the  left 
side.  The  second  sound,  on  the  other  hand,  undergoes  little  change 
in  intensity  under  these  and  other  circumstances,  irrespective  of 
morbid  conditions.  The  variation  to  which  the  first  sound  is  liable 
relates  chiefly  to  the  element  of  impulsion.  The  valvular  element, 
like  the  second  sound  of  the  heart,  is  not  subject  to  much  variation 
in  intensity,  exclusive  of  disease. 

The  relatively  greater  duration  of  the  first  sound  of  the  heart,  as 
compared  with  the  second  sound,  depends  on  the  element  of  impul- 
sion. In  proportion  as  this  element  is  predominant  is  the  sound 
prolonged;  and,  on  the  other  hand,  whenever  this  element  is 
eliminated,  the  first  sound  is  no  longer  than  the  second.  The 
interval  between  the  first  and  second  sound  is  determined  by  the 
length  of  the  first  sound.  This  interval  is  shortened  in  proportion 
as  the  first  sound  is  prolonged,  and  it  is  lengthened  in  proportion 
as  the  element  of  impulsion  of  the  first  sound  is  impaired  or 
eliminated. 

The  foregoing  brief  account  of  the  heart-sounds  in  health  em- 
braces, as  concisely  as  possible,  the  more  important  of  the  conclu- 
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sions  deduced  from  the  results  of  the  analysis  of  the  phenomena 
obtained  by  auscultation  in  the  examination  of  twenty-five  persons 
presumed  to  be  entirely  free  from  disease,  the  phenomena  being 
carefully  noted  at  the  time  of  the  examination.  For  a  fuller 
account  of  these  results,  the  reader  is  referred  to  the  publication 
already  alluded  to.  It  remains  now  to  notice  the  modifications  of 
the  heart-sounds  observed  in  connection  with  hypertrophy  of  the 
heart  The  modifications  significant  of  hypertrophy  differ  mate- 
rially from  those  which  pertain  to  dilatation.  The  former  relate  to 
the  present  subject.  The  latter  will  be  noticed  in  another  section 
in  connection  with  enlargement  by  dilatation. 

Hypertrophy  of  the  left  ventricle  tends  to  exaggerate  the  element 
of  impulsion  of  the  first  or  systolic  sound  so  long  as  the  muscular 
power  of  the  heart  remains  unimpaired.  The  impulsive  movements 
of  the  apex  against  the  walls  of  the  chest,  cceteris  paribus,  are  pro- 
portionate to  the  hypertrophy  of  this  ventricle.  Exceptions  to  this 
rule  occur  when  the  form  of  the  organ  is  so  changed  that  the  apex 
ceases  to  come  into  contact  with  the  thoracic  walls,  or  when,  owing 
to  muscular  weakness,  the  impulsive  movements  are  diminished 
instead  of  being  increased.  All  observers  have  remarked  that  in 
cases  of  hypertrophy,  while  the  muscular  energy  of  the  heart  is 
proportionate  to  its  increased  bulk,  the  first  sound  is  notably  dull 
and  prolonged.  The  dulness  and  prolongation  of  this  sound,  as 
compared  with  the  second,  in  health,  are  due  to  the  element  of 
impulsion.  It  is,  therefore,  quite  intelligible  that  when  the  impul- 
sive movements  are  increased,  the  effects  on  this  sound  are  abnor- 
mal dulness  and  prolongation,  as  well  as  exaggerated  intensity. 
Mere  exaggeration  of  this  sound  is  by  no  means  in  itself  significant 
of  hypertrophy.  Increased  muscular  action  of  the  heart,  as  in 
some  instances  of  functional  disorder,  renders  the  sound  abnormally 
intense,  so  that  it  is  sometimes  appreciable  at  a  distance  from  the 
chest,  and  painfully  perceived  by  the  patient.  Both  elements  of 
the  sound,  under  these  circumstances,  are  exaggerated.  This  is 
also  true  in  cases  of  pure  hypertrophy,  i.  e.,  uncomplicated  with 
valvular  lesions ;  but  in  hypertrophy  the  element  of  impulsion  is 
relatively  more  exaggerated  than  the  valvular  element,  and  hence, 
when  the  dulness  and  prolongation  are  marked,  as  well  as  the 
increased  intensity,  the  modification  becomes  significant  of  this 
affection.  Modifications  affecting  the  valvular  element  of  the  first 
sound  are  of  importance  chiefly  in  connection  with  the  diagnosis  of 
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valvular  lesions.     The  modifications  significant  of  hypertrophy 
relate  more  especially  to  the  element  of  impulsion.1 

Modifications  of  the  second  or  diastolic  sound,  incident  to  hyper- 
trophy, may  affect  the  aortic  and  the  pulmonary  sound  separately 
or  combined.  The  pulmonary  and  the  aortic  sound  are  in  relation 
respectively  to  the  right  and  left  ventricle.  The  expansion  of  the 
semilunar  valves  succeeding  the  ventricular  systole  is  due,  in  a 
great  measure  at  least,  to  the  systolic  contraction  of  the  ventricles. 
The  column  of  blood  propelled  from  the  ventricles  dilates  the  aorta 
and  pulmonary  artery,  and  the  recoil  due  to  the  elasticity  of  the 
coats  of  these  vessels  during  the  ventricular  diastole  gives  rise  to 
the  expansion  of  the  valves,  which  occasions  the  second  sound. 
This  is  the  explanation  now  generally  received  of  the  mode  in 
which  the  expansion  of  the  valves  is  produced.  Whether  another 
agency  be  not  involved  in  the  production  of  the  second  sound,  viz., 
an  active  diastolic  expansion  of  the  ventricles,  is  a  matter  of  ques- 
tion. The  force  derived  from  the  elasticity  of  the  arteries,  if  not 
the  sole  agency,  is,  at  all  events,  the  most  important  in  causing  the 
expansion  of  the  valves.  This  force,  it  is  obvious,  other  things 
being  equal,  is  proportionate  to  the  power  of  the  ventricular  sys- 
tole. The  dilation  of  the  aorta  and  pulmonary  artery  is  greater 
the  more  powerful  the  contractions  of  the  ventricles,  and  the  re- 
bound of  the  arterial  coats  is  stronger  the  more  the  vessels  have 
been  dilated.  Hence,  the  intensity  of  the  second  sound  of  the  heart 
represents  the  power  of  the  systolic  contractions  of  the  ventricles ; 
and  the  aortic  and  the  pulmonary  sound  respectively  represent,  in 
this  respect,  the  left  and  the  right  ventricle.  The  two  ventricles, 
as  has  been  seen,  may  become  enlarged  by  hypertrophy  separately, 
as  well  as  conjointly ;  and  when  both  are  affected  the  enlargement 
of  one  generally  predominates  over  that  of  the  other.  It  might, 
therefore,  be  expected,  and  clinical  observation  shows  that  an 
abnormal  intensity  of  the  aortic  and  the  pulmonary  sound  sepa- 

1  My  clinical  observations  have  led  me  to  regard  exaggeration  of  the  tricuspid 
portion  of  the  valvular  element  of  the  first  sonnd  as  evidence,  in  some  cases,  of 
hypertrophy  of  the  right  ventricle.  To  determine  the  fact  of  its  exaggeration,  the 
valvular  element  of  the  first  sonnd  is  to  be  compared  at  the  inferior  boundary  of 
the  heart,  near  the  xiphoid  cartilage,  with  this  element  at  the  left  border  of  the 
heart  at  or  without  the  left  nipple.  In  health,  this  element  of  the  first  sound  is 
notably  more  feeble  in  the  former  than  in  the  latter  situation.  If  the  valvular 
sound  be  equally  or  more  marked  at  the  inferior  boundary  of  the  heart,  provided 
the  mitral  valves  are  sound,  it  is  evidence  that  hypertrophy  of  the  right  ventricle 
exists,  if  other  signs  of  cardiac  enlargement  are  at  the  same  time  present. 
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rately,  may  become  a  sign  of  hypertrophy  affecting,  in  the  one 
case,  the  left,  and,  in  the  other  case,  the  right  ventricle. 

Hypertrophy  of  the  left  ventricle  gives  rise  to  exaggerated 
intensity  of  the  aortic  second  sound,  i.  e.,  the  sound  haviug  its 
maximum  of  intensity  in  the  second  intercostal  space  on  the  right 
side  of  the  sternum,  provided  this  effect  be  not  prevented  by 
attendant  circumstances,  which  are  of  frequent  occurrence.  Lesions 
affecting  the  aortic  valves,  diminished  elasticity  of  the  aorta  From 
disease  of  its  coats,  contraction  at  the  mitral  orifice,  or  mitral  re- 
gurgitation, both  lessening  the  column  of  blood  propelled  by  the 
ventricle  into  the  aorta,  are  circumstances  which  obviously  stand 
in  the  way  of  an  abnormal  increase  of  the  aortic  second  sound 
proportionate  to  the  augmented  power  of  the  ventricle.  Hyper- 
trophy of  the  left  ventricle  is  seldom  altogether  devoid  of  these 
circumstances.  In  point  of  fact,  it  is  only  in  the  rare  instances  of 
uncomplicated  hypertrophy  of  tbia  ventricle  that  the  aortic  second 
sound  is  uolably  exaggerated.  As  a  physical  sign,  therefore,  it  has 
very  little  value. 

Hypertrophy  of  the  right  ventricle,  on  the  other  hand,  is  seldom 
associated  with  circumstances  preventing  its  effect  on  the  putmonary 
second  sound,  t.  e.,  the  sound  as  heard  in  the  second  intercostal 
op  the  left  side  of  the  sternum.  LesionB  of  the  semilunar 
valves  of  the  pulmonary  artery,  and  of  the  tricuspid  valves,  are  of 
extremely  infrequent  occurrence.  Exaggerated  intensity  of  the 
[jiilijiuruirv  second  sound,  therefore,  is  highly  significant  of  hyper- 
trophy of  this  ventricle.  This  effect  is  especially  marked  if,  in 
conjunction  with  increased  power  of  the  ventricular  contraction, 
there  exists  congestion  of  the  pulmonary  vessels  involviug  obstruc- 
tion to  the  free  passage  of  blood  through  the  lungs.  The  resistance 
which  the  column  of  blood  propelled  into  the  pulmonary  artery 
meets  with,  induces  a  greater  dilation  of  this  artery  during  the 
ventricular  systole,  and,  consequently,  a  stronger  recoil  after  the 
systole,  giving  rise  to  a  louder  pulmonary  second  sound.  Pulmo- 
oiigestion,  often  due  to  mitral  contraction  or  regurgitation, 
generally  co-exists  with  hypertrophy  of  the  right  veutricle,  and 
stands  to  the  latter  in  the  relation  of  causation.  In  estimating  the 
amount  of  exaggerated  intensity  of  the  pulmonary  second  sound, 
it  is  to  be  compared  with  the  aortic  second  sound  in  the  same 
intercostal  space  on  the  right  side  of  the  sternum.  In  making  this 
irison,  it  is  to  be  borne  in  mind  that  lesions  affecting  the 

itral  orifice  (contraction,  or  regurgitation,  or  both),  which  are 
6 
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often  associated  with  hypertrophy  of  the  right  ventricle,  involve 
diminished  intensity  of  the  aortic  sound  by  lessening  the  amount 
of  blood  propelled  by  the  contraction  of  the  left  ventricle  into  the 
aorta.    Under  these  circumstances,  the  pulmonary  second  sound 
may  be  more  intense  than  the  aortic,  when  its  actual  intensity  is 
not  augmented.     Exaggeration  of  the  pulmonary  second  sound 
occurring  in  connection  with  the  mitral  lesions  just  named,  will  be 
again  noticed  in  treating  of  these  lesions.     It  is  also  to  be  borne  in 
mind  that  in  mere  functional  excitement  of  the  heart,  both  the 
pulmonary  and  aortic  second  sound  acquire  an  abnormal  intensity. 
Under  these  circumstances,  the  second  sound,  in  both  situations,  is 
alike  exaggerated.    Abnormal  increase  of  the  intensity  of  the  sound 
emanating  from  either  the  aorta  or  pulmonary  artery,  is  more  signi- 
ficant of  hypertrophy  than  when  the  sound  from  both  of  these 
sources  is  alike  augmented.    But  with  respect  to  the  second,  as 
well  as  the  first  sound,  abnormal  increase  of  intensity  is  to  be 
considered  as  a  sign  of  hypertrophy  only  when  other  physical  signs 
of  enlargement  of  the  heart  are  at  the  same  time  present.    Another 
point  is  not  to  be  lost  sight  of,  viz :  In  the  progress  of  hypertrophy, 
a  period  arrives  when  the  muscular  power  of  the  heart  becomes 
abnormally  weak,  notwithstanding  the  increased  thickness  of  the 
muscular  walls.    When  this  period  arrives,  the  heart-sounds  are 
feeble  in  proportion  to  the  weakness  of  the  ventricular  contractions. 
Enlargement  of  the  heart  gives  rise  to  certain  abnormal  changes 
as  regards  the  respiratory  murmur  and  vocal  resonance  within  the 
praecordia,  which  possess  some  importance  as  physical  signs.     In 
health,  the  respiratory  murmur   may,  or  may  not  be  perceived 
within  the  superficial  cardiac  region  during  tranquil  breathing; 
but  it  is  generally  heard  everywhere  within  the  praeordia  when  the 
breathing  is  forced.     In  cases  of  enlargement,  however,  in  which 
the  area  of  the  superficial  cardiac  region  is  increased,  not  only  is 
the  murmur  in  tranquil  breathing  inappreciable,  but  it  may  not  be 
discoverable  although  the  breathing  be  forced.     This  is  corrobora- 
tive of  the  more  reliable  evidence  of  enlargement  afforded  by  per- 
cussion  and  palpation.     The  vocal  resonance,  in  health,  when  more 
or  less  marked  over  the  left  side  of  the  chest,  is  either  extinct  or 
notably  diminished  within  the  precordial  region.     The  boundaries 
of  the  heart  may  often  be  as  accurately  defined  by  auscultating  the 
voice  as  by  percussion;  and,  in  conjunction  with  the  latter  method, 
the  former  may  be  resorted  to  in  determining  the  augmented  space 
which  the  heart  occupies  in  cases  of  enlargement. 
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4.  Enlargement  of  the  prsecordia  and  abnormal  movements,  as  deter- 
mined by  inspection. 

In  healthy  persons,  free  from  spinal  curvature  and  obvious  de- 
formity of  the  chest,  the  precordial  region  and  the  corresponding 
section  on  the  right  side  do  not  present  any  marked  deviation  from 
symmetry.  On  close  comparison  with  the  eye,  frequently  a  slight 
disparity  is  perceived,  one  side  projecting  a  little  more  than  the 
other.  Of  the  instances,  according  to  my  observations,  in  which 
this  disparity  is  perceptible,  the  right  and  the  left  side  are  found  to 
project  in  an  equal  proportion.  Of  twenty-five  examinations  of 
different  persons  in  health,  with  well  formed  chests,  and  no  spinal 
curvature  ;  in  seven,  no  disparity  was  observable ;  and  in  an  equal 
number,  viz.,  in  nine,  the  right  and  the  left  side,  respectively,  were 
found  to  be  slightly  more  prominent.  Three  of  these  persons  were 
left  handed.  In  one  of  these  three  persons,  the  right  side  was 
more  prominent ;  in  another,  the  left  side,  and  in  one  there  was  no 
disparity.1 

Abnormal  prominence  of  the  precordial  region  occurs  in  certain 
cases  of  enlargement  of  the  heart.  The  prominence  is  considerable 
in  some  cases,  when  the  heart  is  enlarged  in  early  life.  In  a  mod- 
erate amount,  it  is  not  uncommon  in  cases  in  which  the  affection  is 
developed  after  adult  age.  Praecordial  prominence,  due  to  the 
accumulation  of  liquid  within  the  pericardial  sac,  in  cases  of  peri- 
carditis, may  generally  be  distinguished  from  that  due  to  enlarge- 
ment of  the  heart,  by  characters  determinable  by  inspection, 
although  the  differential  signs  obtained  by  other  methods  of  ex- 
ploration are  more  strongly  marked.  The  shape  of  the  praecordial 
projection  is  not  the  same  in  enlargement  of  the  heart  as  in  peri- 
carditis with  effusion.  In  the  latter  it  extends  more  in  a  vertical 
than  in  a  transverse  direction.  In  the  former,  the  arching  is  wider, 
and  does  not  extend  much,  if  at  all,  above  the  normal  situation  of 

1  M.  Woillez  found,  of  197  subjects  in  good  health,  and  without  spinal  curva- 
ture, that  in  47  only  was  the  symmetry  absolutely  perfect.  A  projection  of  the 
left  side,  in  front,  either  at,  or  above,  or  below  the  nipple,  existed  in  the  proportion 
of  26  per  cent.  An  anterior  projection  of  the  right  side  existed  in  only  two  in- 
stances. The  proportion  of  instances  in  which  deviation  from  absolute  symmetry 
existed  in  my  comparatively  few  examinations,  agree  very  nearly  with  those  of  M. 
Woillei.  The  proportion  of  instances  in  which  prominence  of  the  left  side  was 
noted  is  larger  in  my  examinations,  and  the  relative  number  of  instances  in  which 
prominence  of  the  right  side  was  observed,  is  still  greater. 
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the  base  of  the  heart.  Precordial  prominence  due  to  enlargement, 
if  it  exist  in  a  notable  degree,  denotes  both  hypertrophy  and  dila- 
tation, because  it  is  in  this  species  of  enlargement  that  the  heart 
attains  to  a  large  size.  The  projection  is  very  rarely,  if  ever,  so 
great  as  in  certain  cases  of  chronic  pericarditis.  The  intercostal 
depressions  are  not  so  uniformly  abolished.  Bulging  of  the  inter- 
costal spaces,  which  may  result  from  pericardial  effusion,  never 
occurs  in  cases  of  enlargement.  Widening  of  the  intercostal  spaces 
does  not  take  place  to  the  same  extent  in  cases  of  the  latter  as  of 
the  former.  In  enlargement,  the  apex-beat  is  generally  seen  and 
felt,  while  in  pericarditis  it  is  often  suppressed ;  and  if  appreciable 
in  the  latter  affection,  it  is  raised  above  its  normal  position,  while 
in  the  former  it  is  often  lowered  and  carried  to  the  left.  Other 
points  of  distinction  will  be  noticed  in  treating  of  pericarditia  It 
may  be  added  here  that  the  prominence  dependent  on  enlargement 
is  permanent  and  unchangeable,  while  that  due  to  pericardial  effu- 
sion is  sometimes  developed  under  the  eyes  of  the  practitioner,  and, 
after  variations  at  different  times,  may  finally  disappear  and  be 
followed  by  depression. 

Movements  of  impulsion  and  retraction  referable  to  the  heart  in 
cases  of  enlargement,  which  have  been  considered  in  connection 
with  palpation,  are,  in  general,  appreciated  by  the  eye  as  well  as 
by  the  touch.  Retractive  movements  may  be  ascertained  by  in- 
spection when  they  are  not  perceived  by  palpation.  The  retraction 
of  the  apex-beat  is  sometimes  plainly  seen,  when  an  impulse  can- 
not be  felt.  The  alternate  movements  in  different  intercostal 
spaces,  which  were  described  as  determined  by  palpation,  are  best 
ascertained  by  inspection.  The  applicability  of  this  method  of 
exploration  to  the  study  of  the  movements  communicated  by  the 
heart  to  the  thoracic  walls,  is  to  be  borne  in  mind,  but  it  is  need- 
less to  repeat  in  this  connection  the  account  of  these  movements, 
which  has  been  already  given. 

5.  Increased  size  of  the  chest  as  determined  by  mensuration. 

The  value  of  mensuration  in  cases  of  enlargement  of  the  heart, 
consists  in  its  giving  exactitude  to  certain  of  the  signs  obtained  by 
inspection.  It  is  not  essential  to  the  development  of  data  for  diag- 
nosis. 

As  regards  measurements  of  the  healthy  chest,  with  reference  to 
the  preecordia,  the  following  are  the  conclusions  deduced  from 
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twenty-five  examinations  in  which  the  circumference  was  measured 
with  graduated  inelastic  tape,  and  the  diametrical  distance  by 
means  of  callipers.  Equality  of  the  two  sides  of  the  ehest,  and  a 
:  size  of  the  left  aide,  as  regards  circumference  and  antero- 
posterior diameter,  do  not  alone  constitute  evidence  of  cardiac  or 
other  intrathoracic  disease.  This  statement  holds  good  within 
certain  limits;  in  other  words,  greater  size  of  the  left  than  of  the 
right  side  beyond  half  an  inch,  either  by  diametrical  or  circular 
measurement,  point3  to  the  existence  of  disease.  Diametrical 
measurement  gives  a  larger  number  of  instances  in  which  the  two 
sides  are  equal,  than  circular  measurement,  the  ratio  being  six  to 
eleven.  The  right  side  was  greater  in  eleven  instances  as  measured 
by  the  tape,  and  in  seven  as  measured  by  callipers.  A  greater  size 
of  the  left  side  existed  in  an  equal  number  of  instances  as  deter- 
mined by  the  tape  and  callipers,  viz.,  in  five.  In  all  of  sixteen 
cases  in  which  diametrical  measurement  showed  greater  size  of 
either  the  right  or  left  side,  the  same  results  had  been  previously 
obtained  by  inspection,  with  a  single  exception. 

Thus,  in  confirming  and  giving  greater  exactitude  to  the  results 
of  inspection,  as  respects  the  size  of  the  chest  in  cases  of  cardiac 
disease,  diametrical  is  to  be  preferred  to  circular  measurement. 

The  antero-posterior  diameter  of  the  chest  at  the  prrecordia  is 
increased  in  certain  cases  of  enlargement  of  the  heart.  In  deter 
mining  that  it  is  due  to  cardiac  disease,  abnormal  conditions  refer- 
able to  the  lungs  or  pleura,  increasing  the  size  of  the  chest,  are  to 
be  excluded  by  the  absence  of  the  signs  denoting  their  existence ; 
and  the  abnormal  iucrease  of  the  diametrical  dimension  of  the  left 
side  is  referred  to  an  abnormal  condition  of  the  heart,  not  alone  by 
the  exclusion  of  diseases  afi'ecting  other  intra-thoracic  structures, 
but  by  concomitant  signs  of  cardiac  enlargement.  The  advantage 
of  mensuration  as  already  stated,  is  maiuly  in  corroboratin-:  the 
evidence  afforded  by  the  eye,  and  in  enabling  the  physician  to  de- 
termine with  greater  precision  the  amount  of  disparity  between  the 
two  sides.  In  recording  cases,  it  is  more  satisfactory  to  note  the 
results  of  a  comparison  of  the  two  sides  in  figures  than  to  express 
in  terms  which  are  somewhat  indefinite;  such  as  slight, 
moderate,  great,  etc.  With  reference  simply  to  diagnosis  in  indi- 
CaMMj  inspection  suffices  without  resorting  to  measurement. 


The  diagnosis  in  cases  of  enlargement  of  the  heart  and  hyper- 
iphy  must  rest  on  the   physical  signs.     The  symptoms  which 


70  ENLARGEMENT   OF   THE   HEART. 

have  been  mentioned  (page  33)  may  point  to  these  lesions,  and 
afford  corroborative  evidence  of  their  existence,  but  they  are  not 
adequate  to  lead  to  positive  conclusions.  So  far  as  concerns  en- 
largement, it  is  determinable  with  great  ease  and  precision  by 
means  of  physical  signs  in  the  vast  majority  of  cases.  To  deter- 
mine whether  hypertrophy  or  dilatation  predominate  is  more 
difficult,  but  in  most  instances  it  is  practicable  with  due  knowledge 
and  care.  As  regards  these  two  forms  of  enlargement,  the  differ- 
ential diagnosis  will  be  considered  under  the  head  of  enlargement 
by  dilatation  in  an  after  part  of  this  chapter.  The  signs  involved 
in  the  diagnosis  of  enlargement  and  hypertrophy  are  fewer  and 
more  simple  than  would  appear  from  the  space  devoted  to  the 
subject  in  this  chapter.  The  subject  would  here  require  compara- 
tively brief  consideration  had  it  not  been  requisite,  in  this  connec- 
tion, to  introduce  accounts  of  the  phenomena  obtained  by  physical 
exploration  in  health,  as  the  point  of  departure  for  studying  the 
phenomena  of  disease  relating  not  alone  to  the  diagnosis  of  the 
affections  treated  of  in  this  chapter,  but  to  those  which  are  to  be 
subsequently  considered.  The  greater  part  of  the  present  section 
has  been  occupied  with  facts  which  belong  to  physiology  rather 
than  pathology.  Having  been  here  introduced,  it  will  only  be 
necessary  to  allude  to  them  hereafter  in  treating  of  subjects  as 
preliminary  to  which  they  are  equally  important.  For  the  conve- 
nience of  the  reader,  a  recapitulation  of  the  physical  signs  of 
enlargement  and  of  hypertrophy  is  given  in  the  summaries  which 
follow. 

SUMMARY  OF  THE  PHYSICAL  SIGNS  OF  ENLARGEMENT  OF  THE  HEART. 

1.  Percussion. — The  area  of  the  superficial  cardiac  region  ex- 
tended beyond  the  range  of  healthy  variation,  especially  in  width. 
The  degree  of  dulness  within  this  area  greater  than  in  health,  and 
the  sense  of  resistance  more  marked.  The  limits  of  the  deep 
cardiac  region,  in  other  words,  the  boundaries  of  the  heart,  gene- 
rally defined  by  careful  percussion,  the  dimensions  of  the  space 
which  the  heart  occupies  being  thus  ascertained  with  precision,  and 
the  form  of  the  organ  delineated  on  the  chest.  Enlargement  of  the 
right  or  left  auricle  sometimes  determined  by  the  extent  of  the  area 
of  dulness  at  the  base  of  the  heart  on  the  right  or  left  side  of  the 
sternum. 
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2.  Palpation. — The  apex-beat  removed  to  the  left  of  its  normal 
position,  and  often  lowered.  The  area  within  which  the  apex-beat 
is  felt,  extended  beyond  the  range  of  health.  Abnormal  impulses 
felt  in  two,  three,  and  sometimes  even  four  intercostal  spaces;  the 
additional  impulses  either  synchronous  or  alternating  with  the 
apex-beat,  in  some  instances  referable  to  the  auricles,  although  due 
to  the  ventricular. systole;  and,  when  felt  in  the  epigastrium,  due 
to  the  action  of  the  right  ventricle. 

3.  Auscultation. — The  respiratory  murmur  not  appreciable  within 
the  superficial  cardiac  region  in  tranquil  breathing,  and  sometimes 
wanting  when  the  breathing  is  forced ;  feeble  over  a  larger  area 
within  the  preecordia  than  in  health.  The  boundaries  of  the  heart 
defined  by  abrupt  cessation  or  notable  diminution  of  vocal  reso- 
nance, and  the  augmented  space  which  the  organ  occupies,  in  this 
way  determinable  in  corroboration  of  the  evidence  afforded  by 
percussion. 

4.  Inspection. — Abnormal  projection  of  the  precordial  region  in 
some  cases ;  the  projection  considerable  if  the  enlargement  take 
place  in  early  life.  The  movements  of  impulsion  determined, 
which  are  also  ascertained  by  palpation;  movements  sometimes 
seen  which  are  not  perceptible  to  the  touch,  especially  movements 
which  commence  by  depression  with  the  systole  of  the  ventricles. 
Alternate  movements  of  intercostal  spaces  often  apparent  to  the  eye, 
which  are  imperfectly  ascertained  by  palpation. 

5.  Mensuration. — Prominence  of  the  praecordia  greater  than  the 
corresponding  portion  of  the  chest  on  the  right  side ;  in  some  cases 
apparent  on  inspection,  but  determined  with  precision  by  diametri- 
cal measurement.  Mensuration  also  employed  in  determining  with 
accuracy  the  dimensions  of  the  superficial  and  deep  cardiac  regions, 
the  position  of  the  apex-beat  relatively  to  the  nipple,  the  median 
line,  etc. 

SUMMARY  OF  PHYSICAL  8ION8  DISTINCTIVE  OF  ENLARGEMENT  BY  HYPERTROPHY. 

1.  Palpation. — Abnormal  force  of  the  apex-beat,  denoting  not 
merely  excited  action  of  the  heart,  but  augmented  power  of  the 
systole  of  the  left  ventricle,  the  impulsion  prolonged,  sluggish,  and 
strong.     A  strong  impulse  in  the  epigastrium  in  cases  of  hyper- 


72  ENLARGEMENT   OF   THE    HEAET. 

trophy  of  the  right  ventricle ;  the  impulsions  sometimes  commu- 
nicated to  the  lower  part  of  the  sternum,  and  extending  more  or 
less  over  the  site  of  the  liver.  A  strong,  heaving  movement  of  the 
ribs  or  the  entire  procordia,  in  distinction  from  the  shock,  more  or 
less  violent,  due  merely  to  augmented  functional  activity  of  the 
ventricles. 

2.  Auscultation. — Exaggeration  of  the  aortic  second  sound,  and 
especially  of  the  element  of  impulsion  of  the  first  sound,  in  hyper- 
trophy of  the  left  ventricle,  rendering  the  first  sound  dull  and  pro* 
longed,  as  well  as  abnormally  intense.  Exaggerated  intensity  of 
the  pulmonary  second  sound,  in  hypertrophy  of  the  right  ventricle, 
especially  if  associated  with  obstruction  to  the  pulmonary  circula- 
tion. Augmentation  of  the  tricuspid  valvular  element  of  the  first 
sound  in  some  cases  of  hypertrophy  of  the  right  ventricle. 


Treatment  of  Hypertrophy. 

False  notions  of  the  pathology  of  hypertrophy  have  hitherto  led 
to  erroneous  principles  of  treatment,  which  govern,  still,  the  prac- 
tice of  very  many,  if  not  most  physicians.  The  object  has  been  to 
devise  the  most  effective  means  of  diminishing  the  state  of  hyper* 
trophy,  i.  e^  of  reducing  the  size  of  the  ventricular  walls,  and,  if 
this  be  not  practicable,  of  preventing,  if  possible,  progressive  in- 
crease of  the  muscular  tissue.  For  this  end,  some  years  age,  copious 
and  repeated  abstractions  of  blood  were  employed,  in  conjunction 
with  low  diet,  after  the  plan  of  Valsalva  and  Albertini,  Italian 
physicians.  This  method  was  found  to  be  pernicious,  but,  instead 
of  being  discarded,  the  same  plan,  not  carried  to  the  same  extent, 
was  recommended  by  Hope,  Bouillaud,  and  others,  and  has  been 
generally  pursued  up  to  the  present  time.  A  better  understanding 
of  the  pathological  relations  of  hypertrophy  leads  to  the  conclusion 
that  therapeutical  measures  designed  to  diminish  or  prevent  it,  are 
likely  to  do  harm  in  so  far  as  they  have  efficiency  in  promoting 
these  ends.  Considered  in  connection  with  the -antecedent  morbid 
conditions  which  give  rise  to  it,  conditions  involving  impediment 
to  the  circulation,  hypertrophy,  so  far  from  being  an  evil,  is  an  im- 
portant provision  against  the  dangers  incident  to  accumulation  of 
blood  within  the  cavities  of  the  heart,  and  against  the  evils  of  dila- 
tation, the  latter  being  much  the  more  serious  of  the  two  forms  of 
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enlargement.  In  the  great  majority  of  cases,  enlargement  of  the 
heart  is  the  result  of  valvular  lesions.  These  lesions  often  exist 
for  a  long  time  before  they  give  rise  to  symptoms  which  lead  the 
patient  to  suppose  that  he  is  affected  with  disease.  When  cases 
first  come  under  the  notice  of  the  practitioner,  it  is  evident  kbftt  the 
enlargement  has  been  going  on  for  months  or  even  years.  The 
amount  of  enlargement,  when  the  chest  is  for  the  first  time  examined, 
shows  that  it  is  not  of  recent  production.  We  have  seen  that,  as 
regards  hypertrophy  and  dilatation,  which  are  almost  always  com- 
bined, the  former,  as  a  rule,  takes  precedence  in  time.  The  hyper- 
trophy, in  short,  compensates,  during  a  greater  or  less  period,  for 
the  disturbance  of  the  circulation  caused  by  the  valvular  lesions; 
and  so  long  as  the  enlargement  consists  of  this  compensating  in- 
crease of  muscular  structure,  and  consequently  of  muscular  power, 
the  patient  experiences  little  or  no  inconvenience,  provided  nothing 
occurs,  like  anamia,  for  example,  to  weaken  the  force  of  the  heart's 
action.  It  ia  when  the  hypertrophy  has  reached  the  limit  of  com- 
p<— ■flinii.  and  dilatation  has  followed,  that  serious  inconveniences, 
referable  to  the  heart  aud  circulation,  begin  to  be  felt.  With  this 
general  view  of  the  pathological  character  of  hypertrophy,  the  in- 
dications for  treatment  may  be  embraced  in  three  classes,  viz :  1.  To 
prevent  or  limit,  as  far  as  practicable,  impediment  to  the  circulation 
dependent  on  valvular  lesions  or  other  conditions,  and  giving  rise 
to  hypertrophy;  2.  To  obviate,  as  far  as  possible,  weakness  of  the 
heart,  and  a  tendency  to  dilatation  ;  3.  To  quiet  uudue  excitement 
and  irregular  action  of  the  heart 

The  antecedent  pathological  conditions  giving  rise  to  cardiac 
enlargement,  viz.,  valvular  lesions,  pulmonary  emphysema,  etc.,  are 
not  of  i  nature  to  admit  of  removal.  The  physician,  however,  can 
do  something  towards  preventing  or  limiting  the  impediment  to 
the  circulation,  which  is  the  immediate  effect  of  these  conditions, 
and  which  is  the  intervening  cause  of  enlargement.  This  indication 
is  fulfilled  by  avoiding  extrinsic  causes  which  excite  unduly  the 
■  >i'  the  heart,  by  measures  designed  to  equalize  the  circulation, 
and  by  the  judicious  employment  in  some  cases  of  bloodletting  and 
other  means  of  depletion.  Excessive  muscular  exercise  is  objec- 
tionable, but,  as  will  bo  seen  presently,  within  certain  limits  it  is 
not  to  be  prohibited,  but  enjoined.  PIxcesses  in  eating  aud  in  the 
use  of  stimulating  drinks  are  to  be  avoided.  Mental  excitement 
belongs  in  the  same  category.  The  circulation  is  equalized  by 
securing,  as  far  as  may  be,  for  the  different,  and  especially  the 
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remote  parts  of  the  body  a  proper  proportion  of  blood,  thus  pre* 
venting  its  undue  accumulation  within  the  cavities  of  the  heart 
For  this  end,  the  surface  of  the  body  should  be  guarded  against  the 
influence  of  cold,  and  revulsive  measures,  such  as  warm  and  stimu- 
lating pcdiluvia,  frequently  resorted  to  if  the  circulation  in  the 
extremities  be  sluggish.  Constipation,  if  it  exist,  claims  appropriate 
remedies.  Bloodletting  is  permissible  when  there  exists  over- 
repletion  of  the  general  vascular  system,  the  object  being,  by 
lessening  the* mass  of  blood,  to  facilitate  its  circulation.  This 
object  should  be  clearly  understood.  It  is  easy  to  understand  that 
if  the  vessels  are  abnormally  full  of  blood,  an  irremediable  impedi- 
ment to  the  circulation  is  likely  to  occasion  greater  accumulation 
in  the  heart  and  its  cavities  than  when  the  mass  of  blood  to  be 
circulated  does  not  exceed  the  normal  amount.  The  existence  of 
plethora  furnishes  the  indication  for  bloodletting,  and  the  removal 
of  this  state  constitutes  the  limit  to  which  it  may  with  propriety  be 
carried.1  Carried  beyond  this  limit,  the  detraction  of  blood  can 
hardly  fail  to  be  pernicious.  It  is  to  be  borne  in  mind  that  blood- 
letting is  not  to  be  practised  because  hypertrophy  exists,  but 
because  over-repletion  of  the  vascular  system,  added  to  an  existing 
permanent  impediment  to  the  circulation,  increases  the  necessity,  as 
it  were,  for  the  production  of  hypertrophy.  Injudiciously  prac- 
tised, bloodletting  is  injurious  in  proportion  as  it  impoverishes  the 
blood  and  weakens  the  muscular  power  of  the  heart.  Resorted  to 
with  reference  to  the  object  just  stated,  it  is  indicated  in  only  a 
certain  proportion  of  cases,  and  the  abstraction  of  a  large  quantity 
of  blood  is  very  rarely,  if  ever,  called  for.  The  end  for  which 
bloodletting  is  employed  may  generally  be  fulfilled  by  other 
methods  of  depletion  which  involve  less  risk  of  doing  harm.  The 
use  of  saline  laxatives  and  diuretics,  conjoined  with  a  somewhat 
restricted  diet,  and,  more  especially,  with  restriction  in  the  quantity 
of  fluid  ingesta,  will,  in  most  instances,  accomplish  the  object. 
These  means  are  to  be  preferred  on  account  of  their  being  free 
from  the  evils  attending  the  spoliative  effects  of  bloodletting  wheu 
employed  injudiciously. 

The  inconveniences  arising  from  hypertrophy  are  aggravated  by 

1  It  is  assumed  that  the  state  of  plethora,  i.  e.,  abnormal  augmentation  of  the 
mass  of  blood,  may  exist,  and  also  that  when  the  mass  of  blood  is  diminished  by 
bloodletting  or  other  means,  the  vessels  are  not  immediately  refilled.  The  assump- 
tion of  these  points,  in  opposition  to  the  speculative  views  of  some,  is  believed  by 
the  author  to  be  in  accordance  with  clinical  observation. 
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weakness  of  the  heart.  All  observers  have  noticed  the  evils  of 
coexisting  anaemia.  Impoverishment  of  the  blood  renders  the 
heart  irritable,  easily  excited  into  violent  and  irregular  activity, 
while  its  power  of  action  is  impaired.  Alarming  symptoms  are 
sometimes  induced  under  these  circumstances,  which  are  so  entirely 
relieved  by  restoring  the  blood  to  its  normal  condition  that  patients 
imagine  themselves  completely  cured.  A  patient,  rendered  highly 
anaemic  by  lactation,  presented  dyspnoea,  palpitation,  and  oedema 
to  such  an  extent  that  her  condition  seemed  quite  hopeless,  but 
after  weaning,  the  use  of  tonics,  etc.,  she  recovered  apparently 
perfect  health,  so  that,  except  for  the  physical  signs  of  cardiac 
disease,  the  cure  would  have  been  considered  complete.  Two 
years  afterwards  she  had  apoplexy  followed  by  hemiplegia,  which 
terminated  fatally.  The  combination  of  anaemia  and  enlargement 
of  the  heart  is  to  be  prevented,  if  possible ;  and,  if  it  exist,  the 
anaemia,  if  possible,  is  to  be  removed  by  appropriate  measures  of 
medication,  diet,  and  regimen.  Irrespective  of  this  condition  of 
the  blood,  all  agencies  which  tend  to  weaken  unduly  the  force  of 
the  ventricular  contractions  are  contra-indicated.  In  proportion  to 
the  weakness  of  the  heart  will  be  the  tendency  to  dilatation  rather 
than  to  hypertrophy.  The  latter  is  to  be  promoted,  if  this  be 
necessary  to  prevent  the  former.  So  long  as  hypertrophy  pre- 
dominates, the  patient  is  comparatively  safe.  The  inconveniences 
and  dangers  are  greatly  increased  in  proportion  as  dilatation  suc- 
ceeds hypertrophy.  It  is  an  important  object  of  treatment,  there- 
fore, to  obviate  or  retard  the  tendency  to  dilatation.  With  reference 
to  this  object,  the  diet  should  be  nutritious — a  substantial,  solid 
diet,  adapted  to  the  formation  of  blood,  rich  in  quality,  but  not  in 
excess  as  regards  quantity.  Muscular  exercise  within  certain 
limits  is  to  be  encouraged  rather  than  repressed.  In  cases  of 
cardiac  disease  attended  with  enlargement,  I  have  been  repeatedly 
struck  with  the  fact  that  persons  engaged  in  pursuits  requiring 
considerable  physical  exertions,  laborers,  mechanics,  or  active  men 
of  business,  continue  to  discharge  their  duties  for  a  long  time 
without  much  inconvenience,  but  fail  rapidly  so  soon  as  they  dis- 
continue their  occupations.  I  am  convinced  that  a  certain  amount 
of  exercise  is  not  only  allowable,  but  positively  beneficial  by  pro- 
moting the  heart's  vigor  and  retarding  the  passage  from  predomi- 
nant hypertrophy  to  predominant  dilatation.  It  will  doubtless 
seem  at  first  strange  to  many  readers  that  exercise  is  recommended 
in  cases  of  hypertrophy,  but,  while  violent  exertions,  which  excite 
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unduly  the  action  of  the  heart,  are  to  be  avoided,  I  am  satisfied 
that  moderate  and  even  considerable  muscular  activity  conduces  to 
the  welfare  of  the  patient. 

At  the  time  of  writing  I  can  call  to  mind  a  number  of  persons 
affected  with  hypertrophy  complicated  with  valvular  lesions,  who, 
engaged  in  active  occupations,  and  pursuing  no  medical  treatment, 
would  be  amazed  were  they  fully  aware  of  their  pathological  con- 
dition. I  cannot  but  think  that  were  the  nature  and  extent  of  the 
disease  clearly  explained  to  these  persons,  and  great  quietude 
enjoined,  their  chances  for  tolerable  health  for  a  considerable 
period  would  be  materially  impaired.  Still  less  encouraging  would 
be  the  prospect  were  they  subjected  to  a  course  of  diet  and  medica- 
tion tending  to  impoverish  the  blood,  reduce  the  vital  forces,  and 
weaken  the  power  of  the  heart.  I  cannot  avoid  the  reflection  that 
I  have  witnessed  the  injury  inflicted  by  this  course  of  management 
in  not  a  few  cases. 

In  cases  of  complicated  hypertrophy,  the  heart  is  liable  to  be 
unduly  excited,  and  irregular  action  take  place,  even  when  extrinsic 
causes  are,  as  much  as  possible,  avoided.  In  other  words,  func- 
tional disorder,  or  palpitation,  may  be  superadded  to  the  organic 
affections.  This  is  not  only  a  source  of  inconvenience,  but  there 
is  reason  to  believe  that  the  effect  is  unfavorable  as  regards  the 
permanent  condition  of  the  heart.  To  quiet  undue  excitement  and 
irregular  action  of  the  heart,  is  therefore  an  object  of  treatment 
Certain  remedies  may  be  employed  with  advantage  for  this  object 
Digitalis  is  a  valuable  remedy,  frequently  exerting  a  sedative  effect 
upon  the  heart,  without  lessening  the  power  of  its  action.  Under 
its  judicious  use,  the  ventricular  contractions  often  become  less 
frequent,  more  regular,  and  apparently  more  complete.  Care  is 
to  be  taken  not  to  give  it  in  doses  sufficient  to  reduce  the  pulse 
much  below  its  normal  frequency,  and  with  due  care  it  may  be  con- 
tinued for  some  time  without  risk  of  unpleasant  consequences. 
Bouillaud  claims  that  its  endermic  application,  blistering  a  small 
space,  and  sprinkling  daily  several  grains  on  the  blistered  surface 
denuded  of  its  cuticle,  possesses  great  advantages.  Others,  how- 
ever, have  not  observed  that  the  beneficial  effects  are  more  marked 
when  this  method  is  employed,  than  when  it  is  administered  in- 
ternally. It  is  possible  that  the  same  effects  may  be  obtained  from 
the  use  of  the  veratrum  viride,  introduced  by  Dr.  Norwood. 
Aconite  is  highly  extolled  by  Dr.  Walshe.  He  gives  this  the  pre- 
ference over  any  other  remedy  in  meeting  the  indication  under 
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consideration.  Belladonna  is  useful  in  some  oases.  A  belladonna 
plaster,  worn  over  the  praxordia,  has  seemed  to  me  to  exert  a 
decided  effect  in  tranquillizing  the  heart.  The  sedative  effect  of 
hydrocyanic  acid  is  useful  in  some  cases. 

In  these  remarks  on  the  treatment  of  hypertrophy,  I  have  not 
discussed  the  feasibility  of  diminishing  the  abnormal  growth  of  the 
muscular  walla  of  the  heart,  a  subject  concerning  which  different 
writers  have  held  opposite  opinions.  The  views  of  the  pathological 
<:r  of  hypertrophy  which  have  been  presented,  divest  this 
subject  of  the  practical  importance  which  has  heretofore  been  at- 
tached to  it. 
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nder  this  head  are  embraced,  in  addition  to  the  rare  instances 
of  pure  or  simple  dilatation,  i.  e.,  cases  in  which  the  capacity  of  the 
■ncreased,  and  the  walls  attenuated,  all  cases  in  which 
amount  of  dilatation  exceeds  that  of  hypertrophy.     Of 
the  two  kinds  of  enlargement,  this  is  by  far  the  most  frequently 
found  after  death  in  the  cases  in  which  organic  disease  of  the  heart 
proves  fatal.     In  the  instances  in  which  the  heart  attains  to  a  very 
large  aize,  dilatation  almost  invariably  preponderates.     The  cases 
in  which  the  organ,  from  its  immensely  augmented  bulk,  resembles 
a  bullock's  heart  (cor  Uwmiini),  are  those  in  which  there  exists  a 
ml  of  hypertrophy,  together  with  astill  larger  amount  of 
The  degree  of  dilatation  varies  greatly  in  different  cases, 
and  the  lesser  amount  of  hypertrophy  combined  with  it,  is  also  vart- 
.■'■;■.     The  preponderance  of  the  dilatation,  when  the  heart  is  ex- 
amined after  death,  is  generally  sufficiently  evident  on  inspection. 
The  abnormal  increase  in  the  dimensions  of  the  organ  exceeds  that 
of  the  weight.    The  ventricular  walls  collapse,  and  the  organ,  resting 
■  n  its  posterior  surface,  is  flattened,  instead  of  preserving  a  globular 
form,  as  when  hypertrophy  predominates.     The  greater  increase  in 
width  lhan  in  length,  is  marked  in  proportion  to  the  preponderance 
:!.     Owing  to  this,  the  organ   becomes  wedge-shaped, 
and  sometimes  presents  nearly  a  square  form. 

The  pathological  process  involved  in  dilatation  is  quite  different 
>in  that  which  occasions  hypertrophy.     In  the  latter  instance,  the 
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process  is  vital,  in  the  former,  mechanical.  Hypertrophy  is  a  con- 
sequence of  over-nutrition ;  dilatation  is  the  result  of  the  yielding 
of  the  walls  of  the  heart  to  a  distending  force.  The  condition, 
however,  which  stands  immediately  in  a  causative  relation  to  both 
processes  is  the  same,  viz.,  undue  accumulation  of  blood  within  the 
cavities  of  the  heart ;  hence  it  is  that  both  processes  take  place 
either  conjointly  or  in  succession,  and  that  hypertrophy  and  dila- 
tation are  almost  invariably  associated.  Dilatation,  thus,  not  less 
than  hypertrophy,  depends  on  antecedent  affections  which  occasion 
impediment  to  the  circulation  through  the  vessels  or  the  orifices  of 
the  heart,  leading  to  over-accumulation  of  blood  within  the  centres. 
These  antecedent  affections,  with  which  the  dilatation  is  complicated, 
arc  the  same  as  in  cases  of  predominant  hypertrophy;  and  the 
several  compartments  of  the  heart  become  affected  singly  and  in 
succession,  as  in  the  latter  form  of  enlargement.  It  is  not  neces- 
sary, therefore,  in  this  connection,  to  consider  the  dilatation  of 
these  compartments,  respectively,  in  relation  to  the  particular 
lesions  of  the  valves  and  orifices  and  vessels  on  which  dilatation 
and  hypertrophy  alike  depend.  Moreover,  both  dilatation  and 
hypertrophy  of  the  different  divisions  of  the  heart  will  be  referred 
to  hereafter  in  treating  of  valvular  lesions.  It  will  suffice  to  inquire 
into  the  circumstances  which  determine  the  occurrence  of  dilatation 
in  the  place  of,  or,  as  is  generally  the  case,  in  addition  to  hyper- 
trophy.1 

The  first  effect  of  an  undue  accumulation  of  blood  in  the  cavities 
of  the  heart,  continued  for  a  sufficient  period,  is  increased  muscular 
action  and  consequent  hypertrophy  in  the  great  majority  of  cases. 
The  hypertrophy  is  more  or  less  progressive,  but  it  has  its  limit 
The  abnormal  growth  of  the  muscular  tissue  ceases  at  a  certain 
point.  But  the  morbid  conditions  inducing  over-repletion  of  the 
cavities,  still  remain,  impeding  more  and  more  the  circulation. 
The  compensating  increase  of  the  muscular  tissue  no  longer  taking 
place,  the  walls  of  the  cavities  yield  to  the  mechanical  force  of 
distension  and  the  progressive  enlargement  from  this  time  onward 
is  due  to  dilatation.  The  limit  of  hypertrophic  enlargement  varies 
in  different  persons.  If  it  do  not  cease  till  the  muscular  walls 
attain  to  a  great  thickness,  and  life  continue  for  a  long  period 
afterward,  the  dilatation  finally  predominates,  and  the  result  is  an 

1  Of  200  cases  of  dilatation  analyzed  by  Dr.  T.  K.  Chambers  (Deeennium  Patko- 
lotficuti^fin  G9  the  valves  were  free  from  disease,  leaving  140  cases  of  complicated 
dilatation. 
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enormous  enlargement  of  the  heart,  a  cor  bovinum.    But  dilatation 
may  commence  after  moderate  or  slight  hypertrophy  has  taken 
place ;  in  other  words,  the  hypertrophy  ceases  after  a  smaller  amount 
of  muscular  growth,  and  dilatation  commences.     Dilatation  may 
even  commence  without  any  previous  hypertrophy,  and  the  result 
is,  then,  enlargement  with  attenuated  walls,  or  simple  dilatation,  a 
rare  variety  of  cardiac  enlargement.     The  occurrence  of  dilatation 
is  determined  by  the  state  of  the  muscular  walls.     Functional 
debility  of  the  organ,  and,  still  more,  changes  in  the  muscular 
fibres,   prevent  that   vigorous   activity   which   induces   abnormal 
growth,  and  yielding  of  the  walls  takes  place  early  in  proportion 
as  the  vital  power  of  resistance  is  impaired.    Anosmia,  the  feeble- 
ness consequent  on  pericarditis  and  adherent  pericardium,  fatty 
degeneration,  softening,  and  any  changes  which  compromise  the 
muscular  power  of  the  organ,  tend  to  abridge  hypertrophy  and 
favor  dilatation.     The  latter  will  therefore  predominate  in  propor- 
tion as  the  condition  of  the  walls  is  such  that  they  early  and  readily 
yield  to  the  distension  caused  by  the  accumulation  of  blood  within 
the  cavities.    After  this  brief  consideration  of  the  circumstances 
determining  the  occurrence  of  dilatation,  in  addition  to  the  inci- 
dental remarks  already  made  under  the  head  of  enlargement  by 
hypertrophy,  the  reader  will  be  able  to  trace  the  relations  of  dic- 
tation affecting  the  different  cavities  of  the  heart  to  lesions  of  the 
mitral  and  aortic  orifices,  involving  either  obstruction  or  regurgi- 
tation, or  both ;  and  to  obstructions  affecting  the  pulmonary  and 
systemic  arterial  systems  at  situations  more  or  less  remote  from 
the  heart,  without  a  recapitulation  of  the  account  already  given  in 
connection  with  hypertrophy.     The  inquiry  arises,  Does  not  the 
heart  in  some  instances  become  dilated  in  consequence  of  inherent 
weakness,  no  antecedent  affections  existing  to  occasion  impediment 
to  the  circulation?     It  is  probable  that  this  sometimes  occurs  as  an 
effect  of  fatty  degeneration,  pericardial  adhesions,  atrophy  or  soft- 
ening of  the  muscular  fibres,  etc.    Examples  are  found  of  dilatation 
associated  with  these  structural  changes,  and  without  other  obvious 
sources  of  impediment  to  the  circulation.    These  changes  may  take 
place  subsequent  to  dilatation,  but  it  is  reasonable  to  suppose  that 
in  some  instances  they  precede  and  give  rise  to  it.     Cliuical  ob- 
servation, however,  furnishes  no  evidence  that  functional  weakness 
alone  leads  to  dilatation,  irrespective  of  structural  changes  of  the 
walls  of  the  heart,  or  lesions  of  some  kind  which  occasion  impedi- 
ment to  the  circulation.    Dr.  T.  K.  Chambers  has  suggested  that 
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general  obesity  may  prove  a  cause  of  dilatation,  in  consequence  of 
the  "  increased  area  of  capillaries  through  which  the  blood  has  to 
be  propelled  in  fat  people."1 


Symptoms  and  Pathological  Effects  of  Dilataxtox. 

The  symptoms  due  to  dilatation,  like  those  of  hypertrophy,  are 
generally  so  involved  with  those  incident  to  valvular  or  other  con- 
comitant lesions,  that  it  is  difficult,  if  not  impossible,  to  disconnect 
them  entirely  from  the  latter  in  individual  cases.  The  materials 
for  the  clinical  history  of  simple,  uncomplicated  dilatation  (exclud- 
ing not  only  valvular  lesions  and  obstructive  affections  more  or 
less  removed  from  the  heart,  but  also  diseases  of  the  pericardium 
and  structural  changes  of  the  cardiac  walls),  are  yet  to  be  collected. 
An  approximation,  however,  may  be  made  toward  the  symptoma- 
tology of  this  form  of  enlargement,  by  contrasting  cases  of  com* 
plicated  hypertrophy  with  those  of  complicated  dilatation.  In 
proportion  as  dilatation  predominates,  the  power  of  the  heart  is 
impaired.  The  symptoms  distinctive  of  dilatation,  in  fact,  proceed 
from  feebleness  and  incompleteness  of  the  heart's  action.  The 
action  of  the  heart  is  often  irregular,  as  represented  by  irregularity 
of  the  pulse  and  of  the  apex-beats.  Both  are  abnormally  feeble. 
The  pulse  may  be  unequal  as  well  as  irregular,  but  it  is  difficult 
to  say  to  what  extent  this  may  be  owing  to  concomitant  valvular 
affections.  The  patient  experiences  more  or  less  uneasiness  and 
undefinable  distress  referable  to  the  praecordia,  but  he  is  not  con- 
scious of  that  powerful  action  of  the  heart  which  characterizes 
hypertrophy.  Visible  throbbing  of  the  superficial  arteries  is  not 
perceived.  The  extremities  and  surface  of  the  body  are  cool. 
Lividity  may  be  apparent  on  the  prolabia,  the  tongue,  face,  and 
extremities.  The  veins  may  be  distended.  These  symptoms  are 
more  or  less  marked  in  proportion  as  the  dilatation  affects  the  left 
ventricle.  Dyspnoea  will  be  prominent  in  proportion  as  the  right 
ventricle  is  the  seat  of  dilatation.  The  recumbent  position,  with 
the  head  low,  may  be  insupportable,  and  in  an  advanced  stage,  the 
suffering  from  defective  htematosis  may  amount  to  orthopnoea. 
Occurring  in  paroxysms,  this  difficulty  of  respiration  constitutes 
the  affection  called  cardiac  asthma.    Exercise,  and  mental  excite- 

1  Bellingham  on  Diseases  of  the  Heart,  Fart  2.    Dublin,  1857,  p.  465. 
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ment  exasperate  the  symptoms,  particularly  those  referable  to  the 
respiration.  More  or  less  cough  and  expectoration  are  usually 
present.  The  abdominal  viscera,  as  well  as  the  lungs,  are  in  a 
state  of  passive  congestion.  Owing  to  this  state,  the  liver  is 
often  more  or  less  enlarged  permanently,  and  may  be  found  to 
augment  rapidly  in  size  when,  from  any  cause,  the  circulation  is 
temporarily  embarrassed  in  an  unusual  degree,  resuming  its  former 
dimensions  when  the  paroxysm  ends  and  the  heart  recovers  its 
habitual  strength.1  The  digestive  functions  are  weakened,  but 
nutrition  may  be  sufficiently  active;  patients  do  not  always  emaciate. 
The  urine  is  not  abundant,  and  may  be  found  slightly  albuminous, 
which  is  due  to  renal  congestion  and  not  necessarily  indicative  of 
structural  disease  of  the  kidneys.  Granular  degeneration,  or 
Bright's  disease,  is,  however,  associated,  in  a  certain  proportion  of 
cases,  with  dilatation  as  with  hypertrophy.  Finally,  oedema  occurs, 
first,  manifested  in  the  lower  extremities,  thence  extending  over  the 
body,  and  effusion  into  the  serous  cavities  succeeds,  constituting 
general  dropsy. 

This  is  an  enumeration  of  the  more  important  of  the  symptoms 
belonging  to  cases  of  enlargement  in  which  dilatation  predominates, 
but  it  is  to  be  borne  in  mind  that,  in  general,  valvular  or  other 
lesions  co-exist,  which,  after  inducing  more  or  less  hypertrophy  in 
the  great  majority  of  cases,  have  at  length  led  to  the  superinduction 
of  dilatation ;  and,  under  these  circumstances,  it  is  difficult  to  say  to 
what  extent  the  symptoms  distinctive  of  this  stage  of  the  disease 
may  not  be  due  to  the  causes  of  the  dilatation,  in  other  words,  to 
the  degree  and  duration  of  the  concomitant  lesions.  It  can  hardly 
be  doubted  that  considerable  importance  is  to  be  attached  to  the 
dilatation  in  the  production  of  the  symptomatic  phenomena  which 
have  been  mentioned. 

The  pathological  effects  of  dilatation  are  in  a  great  measure  em- 
braced in  the  foregoing  account  of  the  symptoms.  The  dilatation 
is  the  result  of  weakness  of  the  cardiac  walls,  together  with  an 
accumulation  of  blood  within  the  cavities ;  and,  on  the  other  hand, 
it  is  the  cause  of  further  diminution  of  the  power  of  the  heart's 
action,  and  consequent  over-repletion.  It  involves,  therefore,  an 
intrinsic  tendency  to  increase.  The  evils  incident  to  enlargement 
are  mostly  referable  to  dilatation.  Little  or  no  inconvenience  is 
felt  so  long  as  the  heart  is  hypertrophied,  and  the  capacity  of  its 

1  Stokes  on  the  Heart  and  Aorta. 
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cavities  not  increased.  But  in  proportion  as  the  latter  takes  place, 
the  quantity  of  blood  to  be  propelled  from  the  cavities  is  greater, 
and  the  ability  of  the  muscular  walls  to  contract  sufficiently  for  its 
propulsion  is  lessened;  hence,  inadequacy  of  the  motive  power  of 
the  central  organ  to  carry  on  the  circulation.  This  inadequacy 
increases  in  more  than  an  arithmetical  ratio  as  the  dilatation  pro* 
gresses.  The  immediate  effect  on  the  vascular  system  is  passive 
congestion,  arising  not  alone  from  the  defective  propelling  power 
of  the  heart,  but  from  the  obstacle  presented  to  the  return  of  blood 
to  this  organ  by  the  accumulation  within  its  cavities.  The  ulterior 
effects  dependent  on  congestion  are,  embarrassment  of  the  functions 
of  the  important  organs  of  the  body,  serous  transudation  or  dropsy, 
and,  occasionally,  hemorrhage.  An  occasional  effect  of  great  dila- 
tation conjoined  with  extreme  feebleness  of  the  heart's  action,  is 
the  formation  of  coagula  within  the  cavities.  There  is  reason  to 
believe  that  in  some  instances  in  which  the  accumulation  is  exces- 
sive, and  the  contraction  of  the  walls  extremely  feeble,  the  blood 
coagulates  during  life,  and  proves  the  immediate  cause  of  a  fatal 
termination.  The  formation  of  coagula  in  the  heart  during  life 
will  receive  distinct  consideration  in  a  subsequent  chapter. 


Physical  Signs  and  Diagnosis  of  Dilatation. 

The  physical  signs  of  enlargement  of  the  heart  have  been  already 
fully  considered.  The  signs  distinctive  of  dilatation  are  now  to  be 
noticed.  The  several  methods  of  exploration  which  furnish  evi- 
dence of  enlargement,  supply  certain  indications  pointing  to  dila- 
tation in  distinction  from  hypertrophy.  The  indications  derived 
from  percussion  relate  to  the  form  of  the  area  of  deep  dulness.  If 
the  boundaries  of  the  heart  are  delineated  on  the  chest  by  careful 
percussion,  the  transverse  dimensions  of  the  area  preponderates 
over  the  vertical,  in  proportion  as  the  dilatation  predominates  over 
hypertrophy.  This  corresponds  to  the  difference  as  regards  the 
form  of  the  heart,  which  has  been  mentioned.  The  outline  which 
the  heart  presents  is  wedge-shaped  or  nearly  square  if  the  dilata- 
tion be  excessive.  Palpation  furnishes  negative  characters  more 
readily  available  and  striking.  The  sluggish,  powerful  apex-beat 
of  hypertrophy  is  wanting ;  also  the  elevation  of  the  ribs  and  the 
heaving  of  the  prascordia.  The  impulse  of  the  apex  is  feeble,  and 
may  be  suppressed.    The  movements  of  the  organ,  owing  to  the 
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extended  space  in  which  it  is  in  contact  with  the  thoracic  walls, 
are  sometimes  obscurely  felt,  and  oftener  visible  in  two,  three,  and 
even  four  intercostal  spaces,  which  together  present  an  appearance 
of  fluctuation,  or,  as  called  by  Dr.  Walshe,  quasi  undulation.  In 
some  cases  in  which  the  thoracic  walls  are  thin,  and  the  intercostal 
spaces  wide,  the  heart,  as  has  been  remarked,  seems  to  be  almost 
exposed  to  the  vision  and  touch.1  Auscultation  furnishes  certain 
distinctive  points  pertaining  to  the  heart  sounds.  Both  sounds  are 
feeble  in  comparison  with  their  augmented  intensity  in  cases  of 
hypertrophy,  but  the  first  sound  is  disproportionately  weakened. 
The  first  sound  is  still  more  altered  in  character ;  it  becomes  short 
and  valvular,  resembling  in  these  respects  the  second  sound.  The 
latter  alteration,  although  distinctive  of  dilatation,  as  contrasted 
with  hypertrophy,  is  not  peculiar  to  the  former,  and  its  true  ex- 
planation has  not  been  understood.  It  is  due  to  the  absence  of 
the  element  of  impulsion  in  the  first  sound.  This  element  is  defi- 
cient or  wanting  whenever  the  left  ventricle  lacks  the  muscular 
power  necessary  for  its  production.  In  hypertrophy  this  element 
is  exaggerated  owing  to  the  increased  force  of  the  ventricular  con- 
tractions; and  in  dilatation  it  is  feeble  or  absent  owing  to  the 
feebleness  which  at  the  same  time  render  the  apex-beat  weak  or 
inappreciable.  But  this  element  is  also  impaired  or  eliminated 
when,  from  other  causes  than  dilatation,  the  muscular  power  of  the 
heart  is  weakened.  The  intensity  of  the  first  sound  is  diminished 
disproportionately  to  that  of  the  second  sound,  and  it  is  also  short 
and  valvular  like  the  second  sound,  in  cases  of  fatty  degeneration, 
softening  in  typhus  fever,  and  even  of  hypertrophy,  when  the  power 
of  the  ventricular  walls  is  greatly  reduced.  An  adventitious  sound 
or  murmur  is  said  to  accompany  the  first  or  systolic  sound  in  some 
instances  of  dilatation  not  complicated  with  valvular  lesions.  As 
a  rule,  a  murmur  is  not  present  unless  the  latter  coexist,  or  the 
blood  have  undergone  those  abnormal  changes  which  occasion  a 
murmur  without  any  organic  affection  of  the  heart.  This  point 
will  be  noticed  in  treating  of  murmurs  in  connection  with  valvular 
lesions.  Inspection  shows  in  certain  cases  the  quasi-undulatory 
movements  within  the  prsecordia  which  have  been  mentioned  as 
also  determinable  by  palpation.  They  are  better  perceived  by  the 
eye  than  by  the  touch.  Inspection  and  mensuration  may  show  an 
abnormal  propiinence  of  the  prsecordia.    In  the  rare  cases  of  dila- 

1  Racle,  op.  cit. 
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tation  with  attenuated  walls,  it  may  be  true  that  enlargement  of 
the  praecordia  never  occurs.  This  is  not  true,  however,  of  all  the 
cases  in  which  dilatation  predominates  over  hypertrophy.  With- 
out discussing  the  question  whether  enlargement  by  dilatation  as 
well  as  by  hypertrophy  may  not  give  rise  to  precordial  projection, 
this  result  may  be  produced  by  the  hypertrophy  before  the  super- 
vention of  dilatation  which  subsequently  becomes  predominant 
Absence  of  praecordial  prominence  does  not  then  belong  among  the 
negative  signs  of  enlargement  by  dilatation. 

In  the  diagnosis  of  enlargement  by  dilatation,  assuming  the  fact 
of  enlargement  to  be  ascertained,  symptoms  (as  distinguished  from 
signs)  have  considerable  weight.  Passive  congestions,  lividity, 
feeble  pulse,  and  dropsical  effusion,  in  fact,  constitute  evidence 
almost,  if  not  quite,  conclusive.  The  obstruction  due  to  valvular 
lesions  so  generally  associated  with  enlargement,  it  is  true,  contri- 
bute towards  the  production  of  these  symptoms ;  but,  as  will  be 
seen  when  valvular  lesions  are  considered,  the  obstruction  due  to 
these  rarely,  if  ever,  give  rise  to  the  effects  just  mentioned  until 
dilatation  of  the  cavities  of  the  heart  has  taken  place.  With  the 
aid  of  the  physical  signs,  the  discrimination  between  predominant 
dilatation  and  predominant  hypertrophy  may  generally  be  made 
with  confidence.  The  cases  in  which  there  is  room  for  doubt  are 
those  of  hypertrophy  when,  from  any  cause,  the  muscular  power  of 
the  heart  is  notably  weakened.  The  differential  diagnosis  is  of 
importance  with  reference  to  prognosis  and  treatment.  The  pros- 
pect of  life  and  tolerable  health  is  less  in  proportion  as  dilatation 
predominates,  and  the  management  involves  attention  to  incidental 
events,  which  do  not  occur  so  long  as  hypertrophy  preponderates. 
For  the  convenience  of  comparison  with  the  physical  signs  distinct- 
ive of  hypertrophy  (see  page  71),  the  signs  distinctive  of  dilatation 
are  embraced  in  the  following  summary. 

SUMMARY  OF  TUB  PHYSICAL  SIGNS  DISTINCTIVE  OF  ENLARGEMENT  BT  DILATATION. 

1.  Percussion. — The  transverse  dimensions  of  the  space  occupied 
by  the  heart  greatly  exceeding  the  vertical,  the  form  of  this  space 
corresponding  to  the  wedge-like  or  square  form  of  the  organ  when 
the  dilatation  is  excessive. 

2.  Palpation. — The  apex-beat  devoid  of  abnormal  force  and  in 
some  instances  suppressed.  Absence  of  heaving  movement  of  the 
ribs  and  pracordia. 
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3.  Auscultation. — Tbe  element  of  impulsion  of  the  first  sound 
deficient  or  absent,  and  the  sound  short  and  valvular,  in  these 
respects  resembling  the  second  sound. 


Treatment  of  Dilatation. 

With  certain  qualifications,  the  indications  for  the  treatment  of 
dilatation  are  the  same  as  in  cases  of  predominant  hypertrophy. 
The  impediment  to  the  circulation  dependent  on  the  lesions  which 
coexist  in  the  great  majority  of  cases  cannot  be  removed,  but  the 
effects  may  be  mitigated  by  avoiding  extrinsic  causes  which  excite 
unduly  the  action  of  the  heart.  Bloodletting  is  called  for  much 
more  rarely,  and  is  to  be  employed  with  greater  circumspection 
than  when  hypertrophy  preponderates.  Limiting  the  attention  to 
the  diminution  of  the  mass  of  blood,  it  might  seem  that  this  mea- 
sure would  fulfil  an  important  indication.  But  it  is  to  be  con- 
sidered that  bloodletting  impoverishes  the  blood  by  its  spoliative 
effects,  and  the  secondary  consequences  are  weakness  and  irrita- 
bility of  the  muscular  structure  of  the  heart.  These  consequences 
are  hurtful  to  an  extent  greatly  overbalancing  the  advantage  of 
temporarily  diminishing  the  quantity  of  blood  to  be  circulated. ' 
Before  resorting  to  this  therapeutical  measure,  the  physician  should 
be  satisfied  not  only  that  the  impediment  is  aggravated  by  an  over- 
plus of  the  mass  of  blood,  but  that  the  organized  elements,  viz.,  the 
corpuscles,  which  are  disproportionately  diminished  by  bloodletting, 
are  not  already  deficient.  No  advantage  to  be  derived  from  this 
measure  can  compensate  for  the  evils  of  anaemia.  Bearing  in  mind 
the  immediate  effects  of  bloodletting  on  the  composition  of  the 
blood,  and  the  secondary  effects,  due  to  impoverished  blood,  on  the 
muscular  structure,  the  cases  in  which  it  is  called  for  seldom,  if 
ever,  occur.  These  remarks  will,  measurably,  but  not  nearly  to  the 
same  extent,  apply  to  other  methods  of  depletion,  viz.,  saline  pur- 
gatives and  diuretics.  Perhaps  it  may  be  said  that  in  cases  of 
dilatation  the  latter  methods  should  be  employed  to  the  entire 
exclusion  of  bloodletting.  Excessive  muscular  exercise,  mental 
excitement,  and  other  extrinsic  causes  exciting  unduly  the  action 
of  the  heart,  are  to  be  avoided.  Warmth  of  the  external  surface, 
and  revulsive  measures  to  attract  blood  to  the  extremities,  are 
indicated  oftener  and  more  strongly  in  cases  of  dilatation  than  in 
cases  of  hypertrophy. 
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The  measures  which  in  hypertrophy  are  pursued  in  order  to 
prevent  dilatation,  are  not  less  indicated  when  the  latter  exists. 
The  great  end  in  the  management  is  to  increase  the  muscular 
power  of  the  heart.  For  this  end,  the  diet  should  be  as  highly 
nutritious  as  possible,  and  the  quantity  of  liquid  ingesta  as  small  as 
is  compatible  with  comfort.  In  the  arrangement  of  diet,  the  state 
of  the  digestive  organs  is  to  be  consulted.  Imperfect  or  labored 
digestion  involves  excited  action  of  the  heart,  and  is  to  be  carefully 
avoided.  When  indigestion  exists,  palliative  remedies  are  to  be 
prescribed ;  and  remedies  to  improve  the  digestive  function,  viz^ 
tonics  and  the  judicious  use  of  stimulants,  constitute  an  important 
part  of  the  treatment.  Preparations  of  iron  are  especially  indicated 
if  there  be  anaemia.  Constipation  is  to  be  prevented.  Exercise, 
within  certain  limits,  is  to  be  enjoined.  The  injury  arising  from 
excessive  muscular  exertion  has  been  referred  to;  but  an  extreme 
of  quietude  is  not  less  hurtful.  How  is  the  judicious  mean  to  be 
determined  ?  The  experience  of  the  patient  must  be  the  guide. 
An  amount  or  kind  of  exercise  which  excites  unduly  the  action  of 
the  heart  or  occasions  dyspnoea  is  to  be  abstained  from ;  but  exer- 
cise short  of  these  effects  will  be  useful.  Patients  who  follow 
avocations  which  involve  manual  labor  will,  in  general,  do  better 
to  pursue  their  callings,  observing  the  precaution  just  mentioned, 
than  to  relinquish  all  occupation.  The  necessity  for  an  undue 
amount  of  labor  in  order  to  obtain  a  livelihood  is  a  calamity  for 
persons  affected  with  cardiac  disease;  but  a  condition  in  life  in 
which  there  is  no  other  motive  for  exertion  than  the  attainment  of 
health  is  sometimes  equally  calamitous.  Patients  of  the  latter  class 
should  be  encouraged  to  engage  in  sports  which  afford  the  requisite 
exercise,  and,  at  the  same  time,  interest  the  mind,  such  as  shooting, 
fishing,  and  travelling.  An  advantage  of  no  small  account,  inci- 
dental to  pursuits  which  involve  both  exercise  and  mental  occupa- 
tion, accrues  from  the  diversion  of  mind  and  cheerfulness  which 
they  promote.  Depression  and  gloomy  forebodings  are  to  be 
obviated  as  far  as  possible,  and  with  a  view  to  this,  as  much 
encouragement  should  be  given  as  the  nature  of  the  case  will 
permit.  In  a  large  proportion  of  the  cases  which  the  physician 
meets  with  in  practice,  he  may  conscientiously  encourage  hopes, 
not  of  cure,  but  of  tolerable  health  for  an  indefinite  period.  The 
common  notion  that  disease  of  heart  generally  ends  in  sudden 
death  may  be  removed  by  positive  assurances  of  its  falsity. 

Remedies   to   allay  undue  excitement  and  irregularity  of  tbe 
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heart's  action  are  indicated  in  cases  of  dilatation,  as  well  as  in  cases 
of  hypertrophy.  The  same  remedies  are  indicated  in  both  forms  of 
enlargement ;  but  they  are  to  be  employed  with  more  caution  in  the 
former  than  in  the  latter.  The  danger  of  weakening  or  retarding 
too  much  the  muscular  action  of  the  heart  is  far  greater  in  cases  of 
dilatation.  Anodynes,  digitalis,  aconite,  etc.,  are  serviceable,  but 
must  not  be  pushed  beyond  the  effect  of  tranquillizing  the  action  of 
the  heart,  incurring  risk  of  weakening  the  muscular  power  of  the 
organ. 

The  paroxysms  of  dyspnoea  or  orthopncea,  sometimes  the  source 
of  great  distress  in  cases  of  dilatation,  are  to  be  palliated  by  anti- 
spasmodic remedies  and  revulsive  applications.  Of  the  former,  the 
ethers,  and  of  the  latter,  sinapisms,  dry  cupping,  and  stimulating 
pediluvia  are  the  most  efficient. 

The  treatment  of  dropsy  dependent  on  cardiac  disease  is  deferred 
till  after  the  consideration  of  valvular  lesions. 
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process  is  vital,  in  the  former,  mechanical.  Hypertrophy  is  a  con- 
sequence of  over-nutrition ;  dilatation  is  the  result  of  the  yielding 
of  the  walls  of  the  heart  to  a  distending  force.  The  condition, 
however,  which  stands  immediately  in  a  causative  relation  to  both 
processes  is  the  same,  viz.;  undue  accumulation  of  blood  within  the 
cavities  of  the  heart ;  hence  it  is  that  both  processes  take  place 
either  conjointly  or  in  succession,  and  that  hypertrophy  and  dila- 
tation are  almost  invariably  associated.  Dilatation,  thus,  not  less 
than  hypertrophy,  depends  on  antecedent  affections  which  occasion 
impediment  to  the  circulation  through  the  vessels  or  the  orifices  of 
the  heart,  leading  to  over-accumulation  of  blood  within  the  centres. 
These  antecedent  affections,  with  which  the  dilatation  is  complicated, 
are  the  same  as  in  cases  of  predominant  hypertrophy;  and  the 
several  compartments  of  the  heart  become  affected  singly  and  in 
succession,  as  in  the  latter  form  of  enlargement.  It  is  not  neces- 
sary, therefore,  in  this  connection,  to  consider  the  dilatation  of 
these  compartments,  respectively,  in  relation  to  the  particular 
lesions  of  the  valves  and  orifices  and  vessels  on  which  dilatation 
and  hypertrophy  alike  depend.  Moreover,  both  dilatation  and 
hypertrophy  of  the  different  divisions  of  the  heart  will  be  referred 
to  hereafter  in  treating  of  valvular  lesions.  It  will  suffice  to  inquire 
into  the  circumstances  which  determine  the  occurrence  of  dilatation 
in  the  place  of,  or,  as  is  generally  the  case,  in  addition  to  hyper- 
trophy.1 

The  first  effect  of  an  undue  accumulation  of  blood  in  the  cavities 
of  the  heart,  continued  for  a  sufficient  period,  is  increased  muscular 
action  and  consequent  hypertrophy  in  the  great  majority  of  cases. 
The  hypertrophy  is  more  or  less  progressive,  but  it  has  its  limit 
The  abnormal  growth  of  the  muscular  tissue  ceases  at  a  certain 
point.  But  the  morbid  conditions  inducing  over-repletion  of  the 
cavities,  still  remain,  impeding  more  and  more  the  circulation. 
The  compensating  increase  of  the  muscular  tissue  no  longer  taking 
place,  the  walls  of  the  cavities  yield  to  the  mechanical  force  of 
distension  and  the  progressive  enlargement  from  this  time  onward 
is  due  to  dilatation.  The  limit  of  hypertrophic  enlargement  varies 
in  different  persons.  If  it  do  not  cease  till  the  muscular  walls 
attain  to  a  great  thickness,  and  life  continue  for  a  long  period 
afterward,  the  dilatation  finally  predominates,  and  the  result  is  an 

1  Of  209  cases  of  dilatation  analyzed  by  Dr.  T.  K.  Chambers  (Decennium  Patho- 
lorjiciun),in  G9  the  valves  were  free  from  disease,  leaving  140  cases  of  complicated 
dilatation. 
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enormous  enlargement  of  the  heart,  a  cor  bovinurn.  Bat  dilatation 
may  commence  after  moderate  or  slight  hypertrophy  has  taken 
place;  in  other  words,  the  hypertrophy  ceases  aih'r  a  sm.il [;.■]•  amount 
of  muscular  growth,  and  dilatation  commences.  Dilatation  may 
even  commence  without  any  previous  hypertrophy,  and  the  result 
U,  then,  enlargement  with  attenuated  walls,  or  simple  dilatation,  a 
rare  variety  of  cardiac  enlargement.  The  occurrence  oF  dilatation 
is  determined  by  the  state  of  the  muscular  walls.  Functional 
debility  of  the  organ,  and,  still  more,  changes  iu  the  rnoecaise 
fibres,  prevent  that  vigorous  activity  which  induces  abnormal 
Lb,  and  yielding  of  the  walls  takes  place  early  in  proportion 
as  the  vilal  power  of  resistance  is  impaired.    Anaemia,  the  E 

■-■n  sequent  on  pericarditis  and   adherent  pericardium,  fatty 
degeneration,  softening,  and  any  changes  which  compromise  the 
muscular  power  of  the  organ,  tend  to  abridge  hypertrophy  and 
dilatation.     The  latter  will  therefore  predominate  in  propee- 
.  [he  condition  of  the  walls  is  such  that  they  early  and  readily 
■  thfl  distension  caused  by  the  accumulation  of  blood  within 
■  vines.     After  this  brief  consideration  of  the  cireumsta rices 
bung  the  occurrence  of  dilatation,  in  addition  to  the  inci- 
dental remarks  already  made  under  the  bMdoftDlfllgtmen.lt  by 
hypertrophy,  the  reader  will  be  able  to  trace  the  relatione  of  dU» 
nffimtiog  the  different  cavities  of  the  heart  to  lesions  of  the 
mitral  and  aortic  orifices,  involving  either  obstruction  or  : 
tatlon,  or  both;  and  to  obstructions  aftecting  the  pulmonary  and 
mi- arterial  systems  at  situations  more  or  lea 
;i: ;,  without  a  recapitulation  of  the  account  already  given  in 
lotion  with  hypertrophy.     The  inquiry  arises,  Does  not  [ho 
heart  in  sorno  instances  become  dilated  in  consequence  of  inherent 
weakness,  no  antecedent  affections  existing  to  occasion  impnilimoml 
to  the  circulation?     It  is  probable  that  this  sometimes  occurs  as  an 
of  fatty  degeneration,  pericardial  adhesions,  atrophy  or  soft- 
ening of  the  muscular  fibres,  etc.     Examples  are  found  of  dilatation 
associated  with  these  structural  changes,  and  without  other  obrioni 
sources  of  impediment  to  tho  circulation.     These  changes  may  take 
place  subsequent  to  dilatation,  but  it  is  reasonable  to  sopp>  ■ 
in  some  instances  they  precede  and  give  rise  to  it.     Clini 
servation,  however,  furnishes  no  evidence  that  functional  weakness 
alone  leads  to  dilatation,  irrespective  of  structural  changes  of  the 
(  the  heart,  or  lesions  of  some  kind  which  occasion  impedi- 
ment to  the  circulation.     Dr.  T.  K.  Chambers  has  suggested  that 
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general  obesity  may  prove  a  cause  of  dilatation,  in  consequence  of 
the  "  increased  area  of  capillaries  through  which  the  blood  has  to 
be  propelled  in  fat  people."1 


Symptoms  and  Pathological  Effects  of  Dilatation. 

The  symptoms  due  to  dilatation,  like  those  of  hypertrophy,  are 
generally  so  involved  with  those  incident  to  valvular  or  other  con- 
comitant lesions,  that  it  is  difficult,  if  not  impossible,  to  disconnect 
them  entirely  from  the  latter  in  individual  cases.  The  materials 
for  the  clinical  history  of  simple,  uncomplicated  dilatation  (exclud- 
ing not  only  valvular  lesions  and  obstructive  affections  more  or 
less  removed  from  the  heart,  but  also  diseases  of  the  pericardium 
and  structural  changes  of  the  cardiac  walls),  are  yet  to  be  collected. 
An  approximation,  however,  may  be  made  toward  the  symptoma- 
tology of  this  form  of  enlargement,  by  contrasting  cases  of  com- 
plicated hypertrophy  with  those  of  complicated  dilatation.  In 
proportion  as  dilatation  predominates,  the  power  of  the  heart  is 
impaired.  The  symptoms  distinctive  of  dilatation,  in  fact,  proceed 
from  feebleness  and  incompleteness  of  the  heart's  action.  The 
action  of  the  heart  is  often  irregular,  as  represented  by  irregularity 
of  the  pulse  and  of  the  apex-beats.  Both  are  abnormally  feeble. 
The  pulse  may  be  unequal  as  well  as  irregular,  but  it  is  difficult 
to  say  to  what  extent  this  may  be  owing  to  concomitant  valvular 
affections.  The  patient  experiences  more  or  less  uneasiness  and 
undefinable  distress  referable  to  the  praecordia,  but  he  is  not  con- 
scious of  that  powerful  action  of  the  heart  which  characterizes 
hypertrophy.  Visible  throbbing  of  the  superficial  arteries  is  not 
perceived.  The  extremities  and  surface  of  the  body  are  cool. 
Lividity  may  be  apparent  on  the  prolabia,  the  tongue,  face,  and 
extremities.  The  veins  may  be  distended.  These  symptoms  are 
more  or  less  marked  in  proportion  as  the  dilatation  affects  the  left 
ventricle.  Dyspnoea  will  be  prominent  in  proportion  as  the  right 
ventricle  is  the  seat  of  dilatation.  The  recumbent  position,  with 
the  head  low,  may  be  insupportable,  and  in  an  advanced  stage,  the 
suffering  from  defective  haematosis  may  amount  to  orthopncea. 
Occurring  in  paroxysms,  this  difficulty  of  respiration  constitutes 
the  affection  called  cardiac  asthma.    Exercise,  and  mental  excite- 

1  Bellingham  on  Diseases  of  the  Heart,  Part  2.    Dublin,  1857,  p.  465. 
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ment  exasperate  the  symptoms,  particularly  those  referable  to  the 
respiration.  More  or  less  cough  and  expectoration  are  usually 
present.  The  abdominal  viscera,  as  well  as  the  lungs,  are  in  a 
state  of  passive  congestion.  Owing  to  this  state,  the  liver  is 
often  more  or  less  enlarged  permanently,  and  may  be  found  to 
augment  rapidly  in  size  when,  from  any  cause,  the  circulation  is 
temporarily  embarrassed  in  an  unusual  degree,  resuming  its  former 
dimensions  when  the  paroxysm  ends  and  the  heart  recovers  its 
habitual  strength.1  The  digestive  functions  are  weakened,  but 
nutrition  may  be  sufficiently  active;  patients  do  not  always  emaciate. 
The  urine  is  not  abundant,  and  may  be  found  slightly  albuminous, 
which  is  due  to  renal  congestion  and  not  necessarily  indicative  of 
structural  disease  of  the  kidneys.  Granular  degeneration,  or 
Bright's  disease,  is,  however,  associated,  in  a  certain  proportion  of 
cases,  with  dilatation  as  with  hypertrophy.  Finally,  oedema  occurs, 
first,  manifested  in  the  lower  extremities,  thence  extending  over  the 
body,  and  effusion  into  the  serous  cavities  succeeds,  constituting 
general  dropsy. 

This  is  an  enumeration  of  the  more  important  of  the  symptoms 
belonging  to  cases  of  enlargement  in  which  dilatation  predominates, 
but  it  is  to  be  borne  in  mind  that,  in  general,  valvular  or  other 
lesions  co-exist,  which,  after  inducing  more  or  less  hypertrophy  in 
the  great  majority  of  cases,  have  at  length  led  to  the  superinduction 
of  dilatation;  and,  under  these  circumstances,  it  is  difficult  to  say  to 
what  extent  the  symptoms  distinctive  of  this  stage  of  the  disease 
may  not  be  due  to  the  causes  of  the  dilatation,  in  other  words,  to 
the  degree  and  duration  of  the  concomitant  lesions.  It  can  hardly 
be  doubted  that  considerable  importance  is  to  be  attached  to  the 
dilatation  in  the  production  of  the  symptomatic  phenomena  which 
have  been  mentioned. 

The  pathological  effects  of  dilatation  are  in  a  great  measure  em- 
braced in  the  foregoing  account  of  the  symptoms.  The  dilatation 
is  the  result  of  weakness  of  the  cardiac  walls,  together  with  an 
accumulation  of  blood  within  the  cavities ;  and,  on  the  other  hand, 
it  is  the  cause  of  further  diminution  of  the  power  of  the  heart's 
action,  and  consequent  over-repletion.  It  involves,  therefore,  an 
intrinsic  tendency  to  increase.  The  evils  incident  to  enlargement 
are  mostly  referable  to  dilatation.  Little  or  no  inconvenience  is 
felt  so  long  as  the  heart  is  hypertrophied,  and  the  capacity  of  its 

1  Stokes  on  the  Heart  and  Aorta. 
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cavities  not  increased.  But  in  proportion  as  the  latter  takes  place, 
the  quantity  of  blood  to  be  propelled  from  the  cavities  is  greater, 
and  the  ability  of  the  muscular  walls  to  contract  sufficiently  for  its 
propulsion  is  lessened;  hence,  inadequacy  of  the  motive  power  of 
the  central  organ  to  carry  on  the  circulation.  This  inadequacy 
increases  in  more  than  an  arithmetical  ratio  as  the  dilatation  pro- 
gresses. The  immediate  effect  on  the  vascular  system  is  passive 
congestion,  arising  not  alone  from  the  defective  propelling  power 
of  the  heart,  but  from  the  obstacle  presented  to  the  return  of  blood 
to  this  organ  by  the  accumulation  within  its  cavities.  The  ulterior 
effects  dependent  on  congestion  are,  embarrassment  of  the  functions 
of  the  important  organs  of  the  body,  serous  transudation  or  dropsy, 
and,  occasionally,  hemorrhage.  An  occasional  effect  of  great  dila- 
tation conjoined  with  extreme  feebleness  of  the  heart's  action,  is 
the  formation  of  coagula  within  the  cavities.  There  is  reason  to 
believe  that  in  some  instances  in  which  the  accumulation  is  exces- 
sive, and  the  contraction  of  the  walls  extremely  feeble,  the  blood 
coagulates  during  life,  and  proves  the  immediate  cause  of  a  fatal 
termination.  The  formation  of  coagula  in  the  heart  during  life 
will  receive  distinct  consideration  in  a  subsequent  chapter. 


Physical  Signs  and  Diagnosis  of  Dilatation. 

The  physical  signs  of  enlargement  of  the  heart  have  been  already 
fully  considered.  The  signs  distinctive  of  dilatation  are  now  to  be 
noticed.  The  several  methods  of  exploration  which  furnish  evi- 
dence of  enlargement,  supply  certain  indications  pointing  to  dila- 
tation in  distinction  from  hypertrophy.  The  indications  derived 
from  percussion  relate  to  the  form  of  the  area  of  deep  dulness.  If 
the  boundaries  of  the  heart  are  delineated  on  the  chest  by  careful 
percussion,  the  transverse  dimensions  of  the  area  preponderates 
over  the  vertical,  in  proportion  as  the  dilatation  predominates  over 
hypertrophy.  This  corresponds  to  the  difference  as  regards  the 
form  of  the  heart,  which  has  been  mentioned.  The  outline  which 
the  heart  presents  is  wedge-shaped  or  nearly  square  if  the  dilata- 
tion be  excessive.  Palpation  furnishes  negative  characters  more 
readily  available  and  striking.  The  sluggish,  powerful  apex-beat 
of  hypertrophy  is  wanting ;  also  the  elevation  of  the  ribs  and  the 
heaving  of  the  proecordia.  The  impulse  of  the  apex  is  feeble,  and 
may  be  suppressed.     The  movements  of  the  organ,  owing  to  the 
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extended  space  in  which  it  is  in  contact  with  the  thoracic  walls, 
are  sometimes  obscurely  felt,  and  oftener  visible  in  two,  three,  and 
even  four  intercostal  spaces,  which  together  present  an  appearance 
of  fluctuation,  or,  as  called  by  Dr.  Walshe,  quasi  undulation.  In 
some  cases  in  which  the  thoracic  walls  are  thin,  and  the  intercostal 
spaces  wide,  the  heart,  as  has  been  remarked,  seems  to  be  almost 
exposed  to  the  vision  and  touch.1  Auscultation  furnishes  certain 
distinctive  points  pertaining  to  the  heart  sounds.  Both  sounds  are 
feeble  in  comparison  with  their  augmented  intensity  in  cases  of 
hypertrophy,  but  the  first  sound  is  disproportionately  weakened. 
The  first  sound  is  still  more  altered  in  character ;  it  becomes  short 
and  valvular,  resembling  in  these  respects  the  second  sound.  The 
latter  alteration,  although  distinctive  of  dilatation,  as  contrasted 
with  hypertrophy,  is  not  peculiar  to  the  former,  and  its  true  ex- 
planation has  not  been  understood.  It  is  due  to  the  absence  of 
the  element  of  impulsion  in  the  first  sound.  This  element  is  defi- 
cient or  wanting  whenever  the  left  ventricle  lacks  the  muscular 
power  necessary  for  its  production.  In  hypertrophy  this  element 
is  exaggerated  owing  to  the  increased  force  of  the  ventricular  con- 
tractions; and  in  dilatation  it  is  feeble  or  absent  owing  to  the 
feebleness  which  at  the  same  time  render  the  apex-beat  weak  or 
inappreciable.  But  this  element  is  also  impaired  or  eliminated 
when,  from  other  causes  than  dilatation,  the  muscular  power  of  the 
heart  is  weakened.  The  intensity  of  the  first  sound  is  diminished 
disproportionately  to  that  of  the  second  sound,  and  it  is  also  short 
and  valvular  like  the  second  sound,  in  cases  of  fatty  degeneration, 
softening  in  typhus  fever,  and  even  of  hypertrophy,  when  the  power 
of  the  ventricular  walls  is  greatly  reduced.  An  adventitious  sound 
or  murmur  is  said  to  accompany  the  first  or  systolic  sound  in  some 
instances  of  dilatation  not  complicated  with  valvular  lesions.  As 
a  rule,  a  murmur  is  not  present  unless  the  latter  coexist,  or  the 
blood  have  undergone  those  abnormal  changes  which  occasion  a 
murmur  without  any  organic  affection  of  the  heart.  This  point 
will  be  noticed  in  treating  of  murmurs  in  connection  with  valvular 
lesions.  Inspection  shows  in  certain  cases  the  quasi-undulatory 
movements  within  the  praecordia  which  have  been  mentioned  as 
also  determinable  by  palpation.  They  are  better  perceived  by  the 
eye  than  by  the  touch.  Inspection  and  mensuration  may  show  an 
abnormal  prominence  of  the  praecordia.    In  the  rare  cases  of  dila- 

1  Racle,  op.  cit. 
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tation  with  attenuated  walls,  it  may  be  true  that  enlargement  of 
the  praecordia  never  occurs.  This  is  not  true,  however,  of  all  the 
cases  in  which  dilatation  predominates  over  hypertrophy.  With- 
out discussing  the  question  whether  enlargement  by  dilatation  as 
well  as  by  hypertrophy  may  not  give  rise  to  precordial  projection, 
this  result  may  be  produced  by  the  hypertrophy  before  the  super- 
vention of  dilatation  which  subsequently  becomes  predominant. 
Absence  of  precordial  prominence  does  not  then  belong  among  the 
negative  signs  of  enlargement  by  dilatation. 

In  the  diagnosis  of  enlargement  by  dilatation,  assuming  the  fact 
of  enlargement  to  be  ascertained,  symptoms  (as  distinguished  from 
signs)  have  considerable  weight.  Passive  congestions,  lividity, 
feeble  pulse,  and  dropsical  effusion,  in  fact,  constitute  evidence 
almost,  if  not  quite,  conclusive.  The  obstruction  due  to  valvular 
lesions  so  generally  associated  with  enlargement,  it  is  true,  contri- 
bute towards  the  production  of  these  symptoms ;  but,  as  will  be 
seen  when  valvular  lesions  are  considered,  the  obstruction  due  to 
these  rarely,  if  ever,  give  rise  to  the  effects  just  mentioned  until 
dilatation  of  the  cavities  of  the  heart  has  taken  place.  With  the 
aid  of  the  physical  signs,  the  discrimination  between  predominant 
dilatation  and  predominant  hypertrophy  may  generally  be  made 
with  confidence.  The  cases  in  which  there  is  room  for  doubt  are 
those  of  hypertrophy  when,  from  any  cause,  the  muscular  power  of 
the  heart  is  notably  weakened.  The  differential  diagnosis  is  of 
importance  with  reference  to  prognosis  and  treatment.  The  pros- 
pect of  life  and  tolerable  health  is  less  in  proportion  as  dilatation 
predominates,  and  the  management  involves  attention  to  incidental 
events,  which  do  not  occur  so  long  as  hypertrophy  preponderates. 
For  the  convenience  of  comparison  with  the  physical  signs  distinct- 
ive of  hypertrophy  (see  page  71),  the  signs  distinctive  of  dilatation 
are  embraced  in  the  following  summary. 

8UMMARY  OF  THE  PHYSICAL  SIGNS  DISTINCTIVE  OF  ENLARGEMENT  BY  DILATATION. 

1.  Percussion. — The  transverse  dimensions  of  the  space  occupied 
by  the  heart  greatly  exceeding  the  vertical,  the  form  of  this  space 
corresponding  to  the  wedge-like  or  square  form  of  the  organ  when 
the  dilatation  is  excessive. 

2.  Palpation. — The  apex-beat  devoid  of  abnormal  force  and  in 
some  instances  suppressed.  Absence  of  heaving  movement  of  the 
ribs  and  precordia. 
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3.  Auscultation. — The  element  of  impulsion  of  the  first  sound 
deficient  or  absent,  and  the  sound  short  and  valvular,  in  these 
respects  resembling  the  second  sound. 


Treatment  of  Dilatation. 

With  certain  qualifications,  the  indications  for  the  treatment  of 
dilatation  are  the  same  as  in  cases  of  predominant  hypertrophy. 
The  impediment  to  the  circulation  dependent  on  the  lesions  which 
coexist  in  the  great  majority  of  cases  cannot  be  removed,  but  the 
effects  may  be  mitigated  by  avoiding  extrinsic  causes  which  excite 
unduly  the  action  of  the  heart.  Bloodletting  is  called  for  much 
more  rarely,  and  is  to  be  employed  with  greater  circumspection 
than  when  hypertrophy  preponderates.  Limiting  the  attention  to 
the  diminution  of  the  mass  of  blood,  it  might  seem  that  this  mea- 
sure would  fulfil  an  important  indication.  But  it  is  to  be  con- 
sidered that  bloodletting  impoverishes  the  blood  by  its  spoliative 
effects,  and  the  secondary  consequences  are  weakness  and  irrita- 
bility of  the  muscular  structure  of  the  heart.  These  consequences 
are  hurtful  to  an  extent  greatly  overbalancing  the  advantage  of 
temporarily  diminishing  the  quantity  of  blood  to  be  circulated. ' 
Before  resorting  to  this  therapeutical  measure,  the  physician  should 
be  satisfied  not  only  that  the  impediment  is  aggravated  by  an  over- 
plus of  the  mass  of  blood,  but  that  the  organized  elements,  viz.,  the 
corpuscle^  which  are  disproportionately  diminished  by  bloodletting, 
are  not  already  deficient.  No  advantage  to  be  derived  from  this 
measure  can  compensate  for  the  evils  of  anaemia.  Bearing  in  mind 
the  immediate  effects  of  bloodletting  on  the  composition  of  the 
blood,  and  the  secondary  effects,  due  to  impoverished  blood,  on  the 
muscular  structure,  the  cases  in  which  it  is  called  for  seldom,  if 
ever,  occur.  These  remarks  will,  measurably,  but  not  nearly  to  the 
same  extent,  apply  to  other  methods  of  depletion,  viz.,  saline  pur- 
gatives and  diuretics.  Perhaps  it  may  be  said  that  in  cases  of 
dilatation  the  latter  methods  should  be  employed  to  the  entire 
exclusion  of  bloodletting.  Excessive  muscular  exercise,  mental 
excitement,  and  other  extrinsic  causes  exciting  unduly  the  action 
of  the  heart,  are  to  be  avoided.  Warmth  of  the  external  surface, 
and  revulsive  measures  to  attract  blood  to  the  extremities,  are 
indicated  oftener  and  more  strongly  in  cases  of  dilatation  than  in 
cases  of  hypertrophy. 
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The  measures  which  in  hypertrophy  are  pursued  in  order  to 
prevent  dilatation,  are  not  less  indicated  when  the  latter  exists. 
The  great  end  in  the  management  is  to  increase  the  muscular 
power  of  the  heart.  For  this  end,  the  diet  should  be  as  highly 
nutritious  as  possible,  and  the  quantity  of  liquid  ingesta  as  small  as 
is  compatible  with  comfort.  In  the  arrangement  of  diet,  the  state 
of  the  digestive  organs  is  to  be  consulted.  Imperfect  or  labored 
digestion  involves  excited  action  of  the  heart,  and  is  to  be  carefully 
avoided.  When  indigestion  exists,  palliative  remedies  are  to  be 
prescribed ;  and  remedies  to  improve  the  digestive  function,  viz^ 
tonics  and  the  judicious  use  of  stimulants,  constitute  an  important 
part  of  the  treatment.  Preparations  of  iron  are  especially  indicated 
if  there  be  anaemia.  Constipation  is  to  be  prevented.  Exercise, 
within  certain  limits,  is  to  be  enjoined.  The  injury  arising  from 
excessive  muscular  exertion  has  been  referred  to;  but  an  extreme 
of  quietude  is  not  less  hurtful.  How  is  the  judicious  mean  to  be 
determined  ?  The  experience  of  the  patient  must  be  the  guide. 
An  amount  or  kind  of  exercise  which  excites  unduly  the  action  of 
the  heart  or  occasions  dyspnoea  is  to  be  abstained  from ;  but  exer- 
cise short  of  these  effects  will  be  useful.  Patients  who  follow 
avocations  which  involve  manual  labor  will,  in  general,  do  better 
to  pursue  their  callings,  observing  the  precaution  just  mentioned, 
than  to  relinquish  all  occupation.  The  necessity  for  an  undue 
amount  of  labor  in  order  to  obtain  a  livelihood  is  a  calamity  for 
persons  affected  with  cardiac  disease;  but  a  condition  in  life  in 
which  there  is  no  other  motive  for  exertion  than  the  attainment  of 
health  is  sometimes  equally  calamitous.  Patients  of  the  latter  class 
should  be  encouraged  to  engage  in  sports  which  afford  the  requisite 
exercise,  and,  at  the  same  time,  interest  the  mind,  such  as  shooting, 
fishing,  and  travelling.  An  advantage  of  no  small  account,  inci- 
dental to  pursuits  which  involve  both  exercise  and  mental  occupa- 
tion, accrues  from  the  diversion  of  mind  and  cheerfulness  which 
they  promote.  Depression  and  gloomy  forebodings  are  to  be 
obviated  as  far  as  possible,  and  with  a  view  to  this,  as  much 
encouragement  should  be  given  as  the  nature  of  the  case  will 
permit.  In  a  large  proportion  of  the  cases  which  the  physician 
meets  with  in  practice,  he  may  conscientiously  encourage  hopes, 
not  of  cure,  but  of  tolerable  health  for  an  indefinite  period.  The 
common  notion  that  disease  of  heart  generally  ends  in  sudden 
death  may  be  removed  by  positive  assurances  of  its  falsity. 

Remedies   to   allay  undue  excitement  and  irregularity  of  the 
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heart's  action  are  indicated  in  cases  of  dilatation,  as  well  as  in  cases 
of  hypertrophy.  The  same  remedies  are  indicated  in  both  forms  of 
enlargement ;  but  they  are  to  be  employed  with  more  caution  in  the 
former  than  in  the  latter.  The  danger  of  weakening  or  retarding 
too  much  the  muscular  action  of  the  heart  is  far  greater  in  cases  of 
dilatation.  Anodynes,  digitalis,  aconite,  etc.,  are  serviceable,  but 
must  not  be  pushed  beyond  the  effect  of  tranquillizing  the  action  of 
the  heart,  incurring  risk  of  weakening  the  muscular  power  of  the 
organ. 

The  paroxysms  of  dyspnoea  or  orthopnoea,  sometimes  the  source 
of  great  distress  in  cases  of  dilatation,  are  to  be  palliated  by  anti- 
spasmodic remedies  and  revulsive  applications.  Of  the  former,  the 
ethers,  and  of  the  latter,  sinapisms,  dry  cupping,  and  stimulating 
pediluvia  are  the  most  efficient. 

The  treatment  of  dropsy  dependent  on  cardiac  disease  is  deferred 
till  after  the  consideration  of  valvular  lesions. 


CHAPTER   II. 

LESIONS,  EXCLUSIVE  OF  ENLARGEMENT,  AFFECT- 
ING THE  WALLS  OF  THE  HEART. 

Atrophy,  with  diminished  bulk  of  heart — Fatty  growth  and  degeneration — Symptoms  and 
pathological  effects  of  fatty  growth  and  degeneration — Physical  signs  and  diagnosis  of 
fatty  growth  and  degeneration — Treatment  of  fatty  growth  and  degeneration — Softening 
of  the  heart  in  typhus  and  typhoid  fever  and  other  affections — Treatment  of  softening 
of  the  heart — Induration  of  the  heart — Cardiac  aneurism — Rupture  of  the  heart — Car- 
ol noma,  tuberoulosis,  extravasation  of  blood  and  cysts. 

Exclusive  of  enlargement,  the  heart  is  liable  to  various  lesions 
affecting  the  walls  of  the  organ,  to  some  of  which  allusion  has  been 
already  made,  as  standing  in  a  causative  relation  to  dilatation. 
Atrophy,  with  diminished  bulk  of  the  heart,  is  one  of  these  ;  fatty 
growth  and  degeneration  constitute  others ;  other  lesions  are,  soft- 
ening and  induration,  and  in  this  category  may  be  included  aneu- 
rism of  the  heart  and  rupture.  This  chapter  will  be  devoted  to  the 
consideration  of  these  different  organic  affections,  taken  up  in  the 
order  in  which  they  have  just  been  mentioned. 


ATROPHY  WITH   DIMINISHED   BULK   OP   THE   HEART. 


The  muscular  substance  of  the  heart  is  sometimes  diminished,  the 
cavities  not  being  enlarged,  but,  on  the  contrary,  their  capacity 
lessened.  The  organ  is  reduced  in  size  below  the  normal  limits. 
In  the  adult  subject  it  may  resemble  in  bulk  the  heart  of  a  child. 
The  weight  corresponds  to  the  diminution  in  size.  This  reduction 
in  size  and  weight  does  not  involve  necessarily  any  notable  change 
in  the  appearance  of  the  organ  in  other  respects,  the  only  obvious 
deviation  from  the  normal  condition  being  the  diminution  in  volume 
and  in  the  thickness  of  the  ventricular  walls. 
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This  is  undoubtedly  to  be  considered  as  an  organic  affection  of 
the  heart,  but  it  very  rarely,  if  ever,  occurs  except  in  harmony,  so 
to  speak,  with  other  morbid  conditions,  and  under  circumstances 
in  which  it  neither  occasions  unpleasant  consequences,  nor  claims 
attention  in  a  therapeutical  point  of  view.  It  is  incidental  to 
chronic  diseases  of  long  duration,  characterized  by  gradual,  pro- 
gressive emaciation.  It  is  observed  in  some  cases  of  pulmonary 
tuberculosis,  and  more  especially  in  cases  of  carcinoma.  It  is  said 
to  follow,  in  some  instances,  pericardial  adhesions  and  calcification 
of  the  coronary  arteries ;  but  its  dependence  on  these  lesions  does 
not  appear  to  be  established.  It  is  observed,  in  some  instances,  in 
connection  with  a  superabundance  of  fat  on  the  exterior  of  the 
heart,  and  may  be  due,  in  these  instances,  as  in  cases  of  pericardial 
adhesions,  to  mechanical  pressure  of  the  organ  continued  for  a  long 
period.  The  conditions  generally  giving  rise  to  it  are  diminution 
of  the  mass  of  blood,  and  of  its  nutritive  materials — conditions  in- 
volving diminished  exertion  of  the  muscular  power  of  the  organ. 
The  heart  wastes  like  other  muscles  when  badly  nourished  and  in- 
sufficiently exercised.  But,  under  the  circumstances,  that  is,  in 
view  of  coexisting  tuberculosis,  or  carcinoma,  or  some  other  affec- 
tion, which,  like  these,  terminates  fatally  after  slowly  progressive 
emaciation,  the  cardiac  atrophy,  so  far  from  being  an  evil,  may 
perhaps  belong  among  the  conservative  provisions  of  which  the 
pathological  history  of  even  the  most  fatal  forms  of  disease  furnishes 
illustrations. 

The  symptoms  of  atrophy  of  the  heart,  it  is  sufficiently  clear, 
must  be  those  which  denote  feebleness  of  the  circulation ;  but  in- 
asmuch as  an  enfeebled  circulation  due  to  other  morbid  conditions, 
precedes  and  gives  rise  to  the  atrophy,  it  must  be  difficult  to  decide 
to  what  extent  the  symptoms  are  dependent  on  the  latter.  Nor 
are  the  symptoms  denoting  feebleness  of  the  circulation  distinctive 
of  this  particular  lesion  of  the  heart.  They  are  incident  alike  to 
dilatation,  fatty  degeneration,  softening,  &c.  The  physical  signs 
are  much  more  distinctive,  and,  in  fact,  suffice  for  the  diagnosis. 
The  boundaries  of  the  superficial  and  deep  cardiac  regions  are 
within  the  extreme  limits  of  health;  the  apex-beat  is  indistinct  or 
wanting,  and  the  heart-sounds  are  abnormally  feeble,  and  may  be 
inappreciable.  In  a  patient  under  observation  at  the  time  I  am 
writing,  a  clear,  vesicular  resonance  on  percussion  is  elicited  over 
the  entire  praecordia.  The  respiratory  murmur  is  quite  intense 
and  normal  over  the  whole  precordial  space,  a  fact  which  excludes 
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emphysema  of  the  portion  of  lung  overlapping  the  heart.  There  is 
in  this  case  no  superficial  cardiac  region ;  the  anterior  borders  of 
the  heart  appear  to  meet.  The  left  boundary  of  the  deep  cardiac 
region  is  sufficiently  defined  by  the  percussion-sound,  and  falls  half 
an  inch  within  the  nipple.  The  apex-beat  is  not  felt*  and  the  heart- 
sounds  are  nowhere  discoverable.  There  is  evidently  considerable 
atrophy  in  this  case,  yet  there  are  no  symptoms  pointing  to  cardiac 
disease.  The  patient  has  for  several  years  been  affected  with  pul- 
monary tuberculosis,  which  is  either  non-progressive,  or  advancing 
very  slowly.1 

As  already  stated,  atrophy  of  the  heart  does  not  call  for  medical 
treatment. 


FATTY  GROWTH  AND   DEGENERATION. 


With  the  undue  accumulation  of  fat  are  connected  lesions  quite 
different  in  character  and  importance,  according  to  the  difference 
of  situation  in  which  the  fat  accumulates.  More  or  less  fat  is  gene- 
rally present  in  health  on  the  outer  surface  of  the  heart  after  early 
infancy,  especially  on  the  right  ventricle,  at  and  near  the  base  of 
the  organ.  It  accumulates  in  this  situation  to  an  abnormal  extent 
in  some  cases.  A  moderate  amount  of  over-accumulation  is  fre- 
quently met  with  in  post-mortem  examinations,  when  there  had 
been  during  life  no  symptoms  of  heart  disease.  If  the  quantity  do 
not  considerably  exceed  the  normal  average,  although  it  must  in 
some  measure  embarrass  the  movements  of  the  organ,  it  does  not 
occasion  any  serious  results  or  appreciable  inconvenience.  When 
the  accumulation  is  excessive,  however,  from  its  weight  it  leads  to 
enfeebled  muscular  action  and  consequent  weakness  of  the  circula- 
tion. It  may  also  favor  dilatation  if,  from  other  causes,  the  blood 
accumulate  unduly  within  the  cavities  of  the  heart.  Without 
these  concurrent  causes,  it  may  induce  atrophy  with  diminished 
size  of  the  muscular  portion  of  the  heart.  This  variety  of  fatty 
heart  occurs  after  the  middle  period  of  life,  in  persons  who  present 
evidence  of  an  "  adipose  diathesis,"2  viz :  accumulation  of  fat  in 

1  Case  of  Thos.  Carr,  Hospital  Records,  vol.  xiii.  page  87. 

2  This  term  is  borrowed  from  my  friend,  Prof.  Gross.  Elements  of  Pathological 
Anatomy,  third  edition,  1857.  Dr.  Belli  ugh  am  also  makes  use  of  the  term  "fatty 
diathesis.'1     Treatise  on  Heart,  part  ii.,  1857. 
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different  organs  and  beneath  the  integument,  constituting  corpu- 
lency. Not  unfrequently,  however,  it  occurs  in  persons  who  are 
not  corpulent.1  The  heart  is  sometimes  completely  encased  in  a 
thick  layer  of  adipose  substance,  which  alters,  in  a  marked  degree, 
the  external  appearance  and  form  of  the  organ.  The  volume  of 
the  heart  is  often  increased  not  alone  by  the  fatty  deposit,  but  by 
more  or  less  dilatation.  Beneath  the  fatty  layer  the  muscular  sub- 
stance may  not  present  any  structural  change.  It  is,  however, 
generally  unusually  pale,  and  the  texture  softened. 

The  extension  of  fatty  growth  between  the  muscular  fibres  is 
followed  by  more  serious  consequences  than  when  the  deposit  is 
limited  to  the  surface  of  the  organ.  The  pressure  upon  the  fibres 
induces  greater  functional  weakness,  and,  at  length,  atrophy.  The 
power  of  the  heart  in  propelling  the  currents  of  blood  and  in  resist- 
ing the  force  of  distension  from  accumulation  within  the  cavities  is 
proportionately  lessened.  Hence,  feebleness  of  the  circulation  and 
proneness  to  dilatation  in  proportion  to  the  amount  of  deposit  in 
this  situation.  The  deposit  in  this  situation  may  be  in  the  form  of 
adipose  vesicles  and  infiltrated  oily  matter. 

Another  variety,  much  more  serious,  and  differing  essentially  in 
character,  is  that  commonly  known  as  fatty  degeneration.  The  fat 
is  deposited  in  the  form  of  oil-globules  within  the  sarcolemma.  It 
replaces  the  muscular  substance  and  constitutes  another  form  of 
fatty  atrophy.  This  variety  may  be  associated  with  the  preceding 
varieties  of  fatty  heart,  but  it  occurs  independently  of  the  latter. 
It  affects  more  especially  the  left  ventricle,  while  the  varieties  con- 
sisting of  abnormal  growth  of  the  adipose  vesicles  are  most  abund- 
ant on  and  within  the  right  ventricles.  It  may  be  pretty  uniformly 
diffused  over  the  left  ventricle  or  the  whole  heart,  but  it  is  oftener 
confined  to  circumscribed  patches  or  strips.  The  portions  affected 
assume  a  yellowish  or  fawn  color,  which  is  somewhat  characteristic, 
and  if  the  heart  be  affected  in  disseminated  patches  it  presents  a 
mottled  aspect.  Examined  with  the  microscope,  the  striae  or  trans- 
verse markings  of  the  fibres  are  indistinct  or  wanting,  and  in  place 
of  the  proper  contents  of  the  sarcolemma,  it  contains  oil-globules 
in  more  or  less  abundance  according  to  the  amount  of  degeneration. 
It  is  evident  that  in  proportion  to  the  degree  and  extent  of  this 

1  Of  49  cases  analyzed  by  Dr.  T.  K.  Chambers  (Decennium  Pathologicum),  it  was 
associated  with  general  corpulence  in  20,  and  occurred  in  persons  not  corpulent  in 
29.     Vide  BeUingham,  op.  oit.  part  ii. 
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structural  change,  the  muscular  power  of  the  heart  must  be  irre- 
coverably weakened.  It  is  proportionately  incapacitated  to  propel 
the  blood  with  adequate  force,  and  more  readily  yields  to  distension 
from  the  accumulation  of  blood.  The  portions  of  the  organ  which 
have  undergone  fatty  degeneration  are  soft  and  friable,  and  it  will 
be  seen  presently  that  when  rupture  of  the  heart  takes  place,  it  is 
owing  generally  to  this  structural  change  having  occurred.  Cases 
are  reported  in  which  apparently  the  greater  part  of  the  muscular 
substance  had  disappeared,  the  fibres  preserving  their  outline,  but 
containing  fat  instead  of  their  proper  anatomical  elements.  The 
auricles  may  be  the  seat  of  this  fatty  change,  but  much  more  rarely 
than  the  ventricles.  For  a  fuller  description  of  the  gross  and 
microscopical  appearances  presented  in  fatty  degeneration,  the 
reader  is  referred  to  works  on  morbid  anatomy.1 

The  distinct  pathological  character  of  fatty  degeneration,  as 
compared  with  fatty  growth  upon  the  heart  and  between  the 
muscular  fibres,  is  a  point  of  importance.  The  latter  is,  in  fact, 
hypertrophy  of  the  adipose  tissue,  while  the  former  involves  more 
properly  an  abnormal  deposit.  The  term  degeneration  implies  a 
conversion  of  the  muscular  substance  into  fat.  That  the  mechan- 
ism of  fatty  degeneration  does  involve  this  transformation  is  the 
view  entertained  by  some  distinguished  pathologists.*  The  mus- 
cular substance,  according  to  this  view,  undergoes  a  metamorphosis, 
the  same  elements  recombining  to  form  the  fatty  matter,  as  muscu- 
lar tissue  after  death  is  supposed  to  be  converted  into  adipocere. 
If  this  view  be  correct,  it  is  not  strictly  accurate  to  call  the  fatty 
matter  a  deposit;  it  is  not,  at  all  events,  deposited  primarily  as  fat, 
but  as  the  substance  of  the  muscle.  Nor  is  the  change  due  to 
perverted  nutrition ;  it  is  due  to  a  chemical,  not  a  vital  process.  A 
more  philosophical  explanation  attributes  the  change  to  a  process 
of  replacement  rather  than  conversion.  The  fat  is  strictly  an 
abnormal  deposit,  which  takes  the  place  of  the  muscular  substance. 
The  change,  agreeably  to  this  explanation,  does  not  consist,  pro- 
perly speaking,  in  a  degeneration  of  structure,  but  in  the  substitu- 
tion of  one  anatomical  element  for  another,  and  it  has  been  proposed 
to  employ,  as  a  more  accurate  mode  of  expression,  the  term  substi- 

1  Rokitansky  and  Jones  &  Sieveking  may  be  consulted  for  this  object. 

8  For  the  evidence  to  be  adduced  in  support  of  this  doctrine,  the  reader  is 
referred  to  an  article  by  Dr.  Richard  Quain  (in  Medico-  Chirurgical  Transactions, 
vol.  xxxiii.)  on  Fatty  Disease  of  the  Heart. 
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tution  instead  of  degeneration.1  They  who  adopt  the  latter  view 
regard  atrophy  of  the  muscular  tissue  as  the  first  step  in  the  local 
pathological  process.  The  anatomical  elements  within  the  sarco- 
lemma  disappear  by  absorption,  and  fat  is  deposited  in  their  place. 
It  is,  perhaps,  as  reasonable  to  suppose  that  the  primary  change  is 
the  fatty  deposit,  the  removal  of  the  anatomical  elements  of  the 
muscular  tissue  taking  place  subsequently,  the  atrophy  thus  being 
not  a  prior,  but  a  consecutive  condition. 

On  what  antecedent  morbid  conditions  are  the  different  forms  of 
fatty  disease  of  heart  dependent  ?  Morbid  growth  or  hypertrophy 
of  the  adipose  tissue,  as  already  stated,  is  often  associated  with  that 
tendency  to  superabundance  of  fat  which  constitutes  obesity.  This 
tendency  is  directed  towards  the  heart,  after  middle  life,  in  persons 
of  indolent  and  luxurious  habits,  and  who  are  addicted  to  the  use 
of  alcoholic  beverages.  Active  exercise  and  a  well-regulated  diet 
serve  to  protect  the  heart  against  accumulation  of  fat,  even  when 
the  adipose  diathesis  is  marked.  Fatty  degeneration  occurs  inde- 
pendently of  this  diathesis.  The  conditions  on  which  it  depends 
are  not  well  ascertained.  It  is  a  question  whether  it  involves  a 
prior  alteration  of  the  blood,  or  is  to  be  regarded  as  an  effect  of 
conditions  purely  local.  The  latter  view  is  favored  by  the  doctrine 
that  muscular  atrophy  precedes  the  fatty  deposit;  and,  on  the  other 
hand,  if  the  deposit  takes  precedence,  a  predisposing  condition  of 
the  blood  is  reasonably  inferred.  The  latter  supposition  is  sustained 
by  the  fact  that,  although  this  variety  of  fatty  heart  occurs  in  per- 
sons who  are  not  corpulent,  it  is  usually  found  in  association  with 
fatty  degeneration^  in  other  parts,  especially  the  liver,  spleen,  and 
the  arterial  coats.  This  fact  points  to  a  blood-crasis  or  diathesis. 
Prof.  R.  W.  Smith,  of  Dublin,  has  reported  cases  in  which  free  oil 
was  collected,  after  death,  in  considerable  quantity,  from  the  blood 
contained  in  the  vessels  and  heart-cavities.3  As  suggested  by  Robin, 
the  oil  in  these  cases  may  have  exuded  from  the  tissues  as  a  result 
of  post-mortem  decomposition,  and  in  one  of  the  cases  its  presence 
in  the  cavities  of  the  heart  may  be  explained  by  the  fact  that  rup- 
ture of  the  ventricle  had  occurred.  Dr.  Quain,  who  regards  the 
change  as  a  conversion  of  elements,  attributes  the  affection  to  im- 
paired nutrition,  frequently  dependent  on  coexisting  obstruction  of 

1  Ch.  Robin,  vide  Cbimie  Anatomique  ;  also  Dictionnaire  de  M6decine  (Nysten), 
1855,  art.  Degeneration. 

8  These  cases  are  reported  in  the  Dublin  Journal  of  Medical  Science,  first  series, 
vol.  ix.  p.  411.     See  Stokes  on  Diseases  of  the  Heart  and  Aorta. 
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the  coronary  arteries.  Of  eighty-three  cases  analyzed  by  him,  these 
arteries  were  ossified  or  obstructed  in  twenty-five.  Kokitansky, 
having  observed  it  often  in  connection  with  pericarditis  and  endo- 
carditis, thinks  it  may  occur  as  a  sequel  of  these  affections.  It  is 
observed  in  cases  of  enlargement.  Of  forty-nine  cases  analyzed  by 
Dr.  T.  K.  Chambers,  the  heart  was  enlarged  in  twenty-nine.  In 
twenty-three  of  these  cases  dilatation  predominated.  Its  occurrence 
with  other  causes  doubtless  contributes  to  dilatation;  but,  in  view 
of  the  infrequency  of  the  latter,  except  in  connection  with  valvular 
or  other  affections  impeding  the  circulation,  it  cannot  often  be  re- 
ferred exclusively  to  fatty  degeneration.  On  the  other  hand,  it  is 
not  improbable  that  enlargement  of  the  heart  may  lead  to  fatty 
degeneration.1     This  opinion  is  held  by  Rokitansky. 


Symptoms  and  Pathological  Effects  of  Fatty  Growth  and  Deposit. 

Although  the  different  forms  of  fatty  disease  differ  pathologi- 
cally, their  general  effects  are  similar.  They  induce  alike  weakness 
of  the  heart,  and  symptomatic  phenomena  due  to  enfeebled  circu- 
lation. But  they  by  no  means  induce  these  effects  in  an  equal 
degree.  A  considerable  accumulation  of  fat  upon  the  heart,  as 
stated  already,  may  exist  without  giving  rise  to  symptoms  which 
point  to  cardiac  disease.  The  effects  are  more  marked  if  the  fatty 
substance  penetrate  between  the  muscular  fibres,  or  if  the  organ 
become  infiltrated  with  fatty  matter.  They  are  still  more  strongly 
marked  in  cases  of  oily  degeneration  in  which  atrophy  of  the  mus- 
cular tissue  has  occurred  to  much  extent.  Each  variety,  of  course, 
is  important,  or  serious,  in  proportion  to  its  diffusion  and  amount; 
but  microscopical  observers  have  found  considerable  degeneration 
in  hearts  in  which  disease  had  not  been  suspected  either  from  the 
symptoms  during  life  or  the  general  appearance  after  death.     The 

1  Mr.  Grant,  of  London,  has  lately  investigated  the  pathological  conditions  in 
cattle  fattened  for  exhibition,  and  finds  that  fatty  degeneration  of  the  muscular 
tissue,  and  especially  of  the  heart,  is  a  uniform  result  of  the  system  of  overfeeding 
pursued.  This  is  of  importance  with  reference  to  the  connection  of  fatty  degenera- 
tion and  dietetic  habits  in  the  human  species.  Vide  "  Evil  Results  of  Overfeeding 
Cattle.  A  new  inquiry,  fully  illustrated  by  colored  engravings  of  the  heart,  lungs, 
etc.,  of  the  diseased  prize  cattle  lately  exhibited  by  the  Smithfield  Cattle  Club, 
1857.  By  Frederick  James  Grant,  M.  R.  C.  S.,  etc.  London,  1858."  (Brit,  and 
For,  Med.-Chir.  JRev.,  July,  1858.) 
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great  extent  and  degree  of  degeneration  found  in  some  instances 
are  remarkable. 

The  symptomatic  phenomena  referable  directly  to  the  heart  and 
circulation  (exclusive  of  physical  signs)  are  not  distinctive.  The 
pulse,  if  the  heart  be  not  very  greatly  weakened,  may  be  natural 
in  frequency  and  perfectly  regular.  It  will  lack  force;  but  the  dif- 
ferences in  this  respect  are  so  great  among  healthy  persons,  owing 
to  a  variety  of  circumstances,  that  this  quality  of  the  pulse  does 
not  possess  much  significance.  Notable  slowness  of  the  pulse  has 
been  observed,  the  number  of  pulses  per  minute  falling  to  twenty 
or  thirty,  and  even  much  lower  in  some  cases.  They  have  been 
observed  as  low  as  eight  and  nine  per  minute.1  In  an  advanced 
stage  of  disease,  intermittency,  irregularity,  and  great  frequency, 
conjoined  with  extreme  feebleness,  are  liable  to  occur.  These  cha- 
racters, however,  belong  equally  to  the  pulse  in  cases  of  dilatation ; 
they  do  not  indicate  specially,  of  themselves,  fatty  disease.  The 
pulse  and  systemic  circulation  will,  of  course,  furnish  manifesta- 
tions of  cardiac  weakness  more  marked  in  proportion  as  the  disease 
affects  the  left  ventricle.  General  dropsy  does  not  occur  as  a  result 
of  merely  weakness  of  the  heart,  exclusive  of  valvular  lesions  and 
dilatation.  Sense  of  oppression  at  the  prsecordia,  palpitation,  and 
a  tendency  to  syncope,  are  other  symptoms  referable  directly  to  the 
heart  and  circulation.  I  have  also  observed  a  notable  degree  of 
capillary  congestion  of  the  extremities. 

Dyspnoea  on  exercise  is  present  in  proportion  as  the  right  ven- 
tricle is  weakened.  But  this  symptom  does  not  represent  exclu- 
sively weakness  of  this  ventricle.  If  the  contractions  of  the  left 
ventricle  are  feeble  and  incomplete,  the  left  auricle  necessarily  be- 
comes distended,  and  pulmonary  congestion  ensues.  Hence  more 
or  less  dyspnoea  is  present  when  fatty  degeneration  is  confined  to 
the  left  ventricle,  provided  its  muscular  power  be  considerably 
compromised. 

These  and  other  symptoms  which  might  be  mentioned  are  com- 
mon to  all  affections  compromising,  beyond  certain  limits,  the  power 
of  the  heart's  action.  They  point  only  to  some  cardiac  trouble  in- 
volving diminished  power  of  the  organ.  Considered  alone,  they 
are  not  diagnostic  of  the  affections  under  consideration. 

1  Vide  memoir  on  "Slow  Pulse,"  by  Mr.  Richardson,  Dublin  Quarterly  Journal, 
vol.  xiv.  Dr.  Bellingham  remarks,  with  reason,  that  this  abnormal  slowness  in- 
volves an  abnormal  cerebral  condition  superadded  to  the  heart-affection. 
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Certain  events  pertaining  to  the  nervous  and  respiratory  systems 
have  been  supposed  to  be  highly  significant  of  fatty  degeneration 
of  the  heart.  The  occurrence  of  seizures  resembling  apoplexy, 
appears  to  have  been  first  observed  by  Dr.  Cheyne.1  Subsequently 
cases  have  been  reported  by  Drs.  Adams,  Law,  and  Stokes,  of  Dub- 
lin. These  attacks  are  characterized  bv  the  sudden  loss  of  con- 
seiousness,  and  recovery  without  paralysis.  In  some  cases  they 
recurred  frequently,  in  the  end  proving  fatal,  and  on  dissection  the 
brain  presented  no  morbid  appearances  adequate  to  explain  their 
occurrence.  The  heart  had  undergone  extensive  fatty  change,  and 
the  cavities  were  dilated.2  An  instance,  probably  illustrating  the 
association  of  this  pseudo-apoplectic  affection  and  fatty  degenera- 
tion, the  existence  of  the  latter  being  determined  by  clinical 
evidence,  came  under  my  observation  in  1S56,  in  the  case  of  a  hos- 
pital patient,  aged  T6,  admitted  in  a  state  of  unconsciousness.  His 
eyes  were  open,  his  expression  vacant,  and  he  made  no  effort  to 
reply  to  questions.  The  skin  was  cool ;  the  pulse  small  anil  not 
accelerated.  The  persons  who  brought  him  to  the  hospital  could 
give  no  account  of  the  history,  except  that  he  was  found  in  his 
present  condition.  He  made  no  effort  to  assist  himself  on  his  way 
to  the  hospital.  Respirations  were  normal.  Brandy  aud  nourish- 
ment alone  were  prescribed.  The  next  morning  he  manifested 
some  consciousness,  but  appeared  idiotic:  smiled  when  questions 
were  put  to  him.  and  said  nothing.  The  following  day  the  im- 
provement was  more  marked.  Said  he  was  quite  well.  Could 
give  no  account  of  his  attack.  lie  speedily  convalesced,  and  after- 
wards renlied  to  questions  intellijcentlv.  lie  declared  that  he  had 
no  recollection  of  his  attack,  nor  of  his  bein^r  brought  to  the  hos- 
pital.  The  av:  s  *:\:""<  in  this  patient  was  well  marked,  more  so  in 
the  rijiht  than  in  the  left  eye.  The  pulse  was  SO,  and  quite  feeble; 
capillary  congestion  marked  on  the  hands,  and  the  face  pallid. 
The  heart -sou::  vis  were  extremely  feeble.  No  impulse  seen  or  felt, 
except  a  very  slight  movement  in  the  epigastrium.  Xo  murmur. 
He  was  accustomed  to  drink  about  half  a  pint  of  whiskey  daily, 
lie  left  the  hospital  after  a  fortnight,  and  the  subsequent  history  is 
unknown. 

1  PuKiti  Hospital  Reports,  vol.  ii.  Cise  is  reported  in  Stokes  on  Diseases  of 
the  HiMTt  and  Aorta.  Am.  ed..  p.  31  £. 

1  Thi*  statement  with  rvspevt  to  dilatation  aj  plies  to  the  cases  siren  by  Dr. 
Stokes,  op.  i- it.  The  reader  will  dud  the  subject  treated  at  some  length  in  that 
w-rk. 
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The  nature  of  the  pathological  relation  existing  between  attacks 
of  pseudo-apoplexy  and  the  cardiac  affections  under  consideration, 
with  our  present  knowledge,  can  only  be  conjectured.  That  it 
consists  in  disordered  cerebral  circulation  due  to  the  weakened 
condition  of  the  heart,  is  not  probable,  inasmuch  as  the  muscular 
power  of  the  organ  is  equally  reduced  in  cases  of  simple  and  com- 
plicated dilatation.  It  is  more  rational  to  suppose  that  some  inter- 
mediate morbid  conditions  are  involved ;  conditions  not  dependent 
on  cardiac  disease,  but  associated,  more  or  less  frequently,  with  it. 
In  one  of  the  cases  reported  by  Dr.  Stokes,  calcification  of  the  cere- 
bral arteries  existed  in  a  notable  degree.  In  fact,  further  clinical 
observation  is  necessary  to  establish  the  existence  of  a  fixed  patho- 
logical connection  between  these  attacks  and  fatty  degeneration,  or 
any  disease  of  the  heart.  I  have  met  with  an  instance  in  which 
attacks  analogous  to  those  described  by  the  author  first  named, 
occurred  from  time  to  time  for  several  years,  when  no  other  evi- 
dence of  disease  of  the  heart  existed.  A  gentleman,  aged  33,  of  a 
highly  nervous  temperament,  as  often  as  once  a  month,  without 
any  apparent  exciting  cause,  has  what  are  called  "fainting  fits," 
during  which,  for  a  few  moments,  he  loses  his  consciousness.  The 
extremities  are  cold,  and  sometimes  the  attacks  are  accompanied  by 
slight  rigor.  Febrile  reaction  does  not  follow.  There  are  no  con- 
vulsive movements,  nor  disturbance  of  the  respiration.  The  patient 
consulted  me  under  an  impression  that  there  existed  disease  of  the 
heart,  but  the  physical  signs  denoted  in  all  respects  a  normal  con- 
dition of  this  organ.  In  addition  to  a  life  of  ease  and  indolence, 
this  gentleman  had  for  years  been  accustomed  to  the  daily  indul- 
gence of  the  venereal  act.1 

A  peculiar  aberration  of  the  respiratory  movements,  first  de- 
scribed by  Dr.  Cheyne,  but  not  considered  by  him  as  significant  of 
any  special  cardiac  lesion,  is  regarded  by  Dr.  Stokes  as  character- 
istic of  great  weakness  of  the  heart  incident  to  fatty  degeneration. 
This  symptom  is  thus  described  by  the  distinguished  author  just 
named :  "  It  consists  in  the  occurrence  of  a  series  of  inspirations, 
increasing  to  a  maximum,  and  then  declining  in  force  and  length, 
until  a  state  of  apparent  apncea  is  established.  In  this  condition 
the  patient  may  remain  for  such  a  length  of  time  as  to  make  his 
attendants  believe  that  he  is  dead,  when  a  low  inspiration,  followed 
by  one  more  decided,  marks  the  commencement  of  a  new  ascending 

1  Case  of ,  Private  Med.  Records,  vol.  x.  p.  253. 
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and  then  descending  series  of  inspirations.  This  symptom,  as  occur- 
ring in  its  highest  degree,  I  have  only  seen  during  a  few  weeks 
previous  to  the  death  of  the  patient."1 

Fatty  degeneration  of  the  iris,  giving  rise  to  the  appearance  well 
known  as  the  arcus  senilis,  has  been  observed  in  cases  of  fatty  de- 
generation of  the  heart.  It  has  been  supposed  to  be  valuable  as  a 
symptom  from  its  frequent  coincidence  with  the  latter.  Its  precise 
value  is  yet  to  be  determined  by  clinical  experience.  It  may  be 
regarded  as  at  least  denoting  a  condition  of  the  system  favorable 
for  fatty  degeneration,  and,  taken  in  connection  with  the  symptoms 
and  signs  relating  directly  to  the  heart,  it  is  not  without  diagnostic 
import.  The  degree  of  significance  which  belongs  to  it  depends,  of 
course,  on  the  frequency  or  constancy  of  the  association.  With 
our  present  knowledge  it  is  certainly  insufficient  as  a  basis  of  the 
diagnosis  of  fatty  degeneration  of  the  heart,  exclusive  of  local 
signs  and  symptoms ;  and,  on  the  other  hand,  its  absence  is  not  to 
be  considered  as  proof  that  the  cardiac  affection  does  not  exist.8 

According  to  Dr.  Walshe,  failure  of  the  sexual  inclination  and 
power  is  to  be  included  among  the  pathological  effects.  He  states 
that  in  one  of  the  best  marked  cases  of  the  disease  which  he  ever 
saw,  clinically  speaking,  in  a  person  under  forty -five  years  of  age, 
he  was  consulted  for  impotency,  without  reference  to  the  cardiac 
symptoms. 

Paroxysms  of  pain  and  dyspnoea,  constituting  angina  pectoris, 
may  occur  in  conjunction  with  fatty  degeneration.  No  special 
pathological  relation,  however,  exists  between  these  affections 
inasmuch  as  angina  pectoris  is  associated  with  other  organic  lesions 
of  the  heart.  Being  common  to  different  cardiac  affections,  I  shall 
treat  of  it  under  the  head  of  functional  disorders  of  the  heart. 

The  pathological  effects  of  fatty  growth  and  degeneration  are 
serious  in  proportion  as  they  involve  structural  change,  or,  in  oth6r 
words,  atrophy  and  impaired  consistence  of  the  walls  of  the  heart 

1  On  the  Diseases  of  the  Heart  and  Aorta,  Am.  ed.,  p.  340. 

*  Mr.  Edward  Canton,  of  London,  first  ascertained  that  the  arcus  senilis  is  due  to 
fatty  degeneration  of  the  cornea,  and  advocated  the  opinion  that,  when  present, 
under  the  age  of  40,  it  is  invariably  associated  with  fatty  heart,  vide  London  Lan- 
cet, 1850  and  1851.  As  regards  the  frequency  of  its  association  with  fatty  heart, 
clinical  experience  is  thus  far  discrepant.  Vide  Williams1  Principles  of  Medicine, 
and  article  by  Dr.  Hopkins,  in  Am.  Journ.  of  Med.  Set.,  Jan.  1853.  Also  an 
Essay  "  On  the  Symptomatic  Value  of  the  Arcus  Senilis ;  with  a  tabulated  state- 
ment of  Seventy-two  Cases."  By  Benjamin  Lee,  A.  M.,  M.  D.,  in  the  Am.  Med, 
Month.,  Sept.  1856. 
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Hence,  fatty  degeneration  is  the  form  of  disease  which  is  especially 
attended  with  notable  disorder  and  danger.  The  atrophy  in  this 
affection  differs  from  that  previously  considered  under  the  head  of 
atrophy,  with  diminished  bulk  of  the  heart.  The  muscular  sub- 
stance lost  is  replaced  by  the  deposit  of  fat,  which  makes  good  the 
volume  of  the  heart,  but,  of  course,  without  supplying,  in  any  mea- 
sure, the  loss  as  regards  the  function  of  the  organ.  Cases,  how- 
ever, of  death  simply  from  fatty  degeneration  of  the  heart  must  be 
exceedingly  rare.  The  best  anatomical  specimens  of  the  disease 
are  obtained  from  bedridden  patients  of  an  advanced  age.  It  may 
prove  fatal,  by  leading  to  rupture.  Sudden  death,  in  some  cases, 
also  occurs  in  an  attack  of  syncope ;  the  cavities  becoming  over- 
loaded, and  the  walls  too  feeble  to  propel  the  blood,  the  move- 
ments of  the  organ  are  suddenly  arrested.  Exclusive  of  these 
instances,  which  are  extremely  infrequent,  a  fatal  result  is  gene- 
rally not  due  directly  to  the  cardiac  affection,  but  to  the  concurrent 
effects  of  associated  or  superinduced  pathological  conditions.  This, 
however,  by  no  means  renders  the  existence  of  fatty  degeneration 
unimportant,  either  as  regards  diagnosis  or  treatment.  Dr.  Stokes 
has  suggested  that  the  presence  of  an  amount  of  structural  change, 
not  sufficient  to  give  rise  to  well-marked  symptoms  of  cardiac  dis- 
ease, may  serve  to  explain  the  disproportionate  feebleness  of  the 
circulation,  tendency  to  syncope,  and  the  intolerance  of  bloodlet- 
ting and  other  debilitating  measures,  which  are  sometimes  observed 
in  different  affections.  The  probability  of  the  coincidence  of  the 
affection  under  consideration,  is  to  be  taken  into  account  in  cases 
in  which  the  fact  cannot  be  positively  determined. 


Physical  Signs  and  Diagnosis  op  Fatty  Growth  and  Degeneration. 

The  accumulation  of  fat  is  very  rarely  sufficient  to  increase  the 
size  of  the  heart  much  beyond  the  limit  of  the  variations  in  health. 
If,  therefore,  percussion  show  a  considerable  amount  of  enlargement, 
dilatation  is  to  be  inferred.  Dilatation  and  fatty  disease  are  not 
unfrequently  combined,  and  the  question  at  once  arises,  is  the  diag- 
nosis of  the  latter,  under  these  circumstances,  practicable?  The 
extent  of  enlargement  of  the  heart  can  generally  be  determined  with 
precision.  By  means  of  percussion  and  palpation,  the  space  which 
the  organ  occupies  can  be  delineated  and  measured.  Now,  if  the 
enlargement  be  sufficient  in  extent  to  correspond  with  the  asso- 
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ciated  signs  and  symptoms,  evidence  of  fatty  disease  is  wanting; 
but  if,  on  the  contrary,  the  signs  and  symptoms  denote  a  degree  of 
cardiac  weakness  out  of  proportion  to  the  enlargement,  fatty  dis- 
ease may  be  strongly  suspected ;  and,  if  other  circumstances  are 
present  pointing  to  the  latter  disease,  the  diagnosis  may  frequently 
be  made  with  much  positiveness.  The  exclusion  of  valvular  lesions 
is  an  important  point  in  the  diagnosis.  If  valvular  lesions  are  not 
present,  the  coexistence  of  fatty  degeneration  is  rendered  highly 
probable  by  the  fact  of  dilatation,  the  latter  probably  occurring  in 
consequence  of  the  former.  It  is  to  be  borne  in  mind  that  the  pre- 
sence of  valvular  lesions  by  no  means  precludes  the  existence  of 
fatty  disease ;  but  in  cases  in  which  valvular  lesions,  enlargement 
and  fatty  disease  are  combined,  the  diagnosis  of  the  latter  cannot 
certainly  be  made  with  positiveness.  It  may,  however,  be  reason- 
ably suspected  when,  under  these  circumstances,  the  weakness  of 
the  heart  is  greater  than  would  be  expected  from  the  amount  of 
dilatation. 

Limiting  the  attention  to  cases  in  which  fatty  disease  is  the  sole 
or  paramount  lesion,  and  in  which  the  atrophic  changes  are  suffi- 
cient to  give  rise  to  well-marked  manifestations  of  a  cardiac  affec- 
tion, what  are  the  physical  signs  furnished  by  the  different  methods 
of  exploration  ?  Percussion  shows  moderate  or  no  increase  of  the 
volume  of  the  heart.  This  is  an  important  negative  point.  The 
apex-beat,  if  felt,  will  be  but  little,  if  at  all  removed  from  its  normal 
situation.  The  beat,  if  felt,  is  abnormally  feeble,  and  it  will  be  in- 
appreciable if  the  heart  be  greatly  weakened.  Impulses  elsewhere 
than  over  the  apex,  will,  in  general,  not  be  discoverable.  Inspec- 
tion may  disclose  a  very  feeble  movement  over  the  apex,  or  none 
whatever.  The  diminished  force  or  suppression  of  the  apex-beat 
will  depend,  of  course,  on  the  extent  to  which  the  left  ventricle  is 
affected.  The  sounds  of  the  heart  are  weakened.  The  first  sound, 
more  than  the  second,  shows  abnormal  weakness.  It  is  also  short 
and  valvular,  resembling,  in  these  respects,  the  second  sound.  The 
greater  weakness  of  the  first  sound  and  its  altered  quality,  are  due 
to  the  effect  upon  the  element  of  impulsion.  This  element  is  im- 
paired more  than  the  valvular  element,  and  may  be  suppressed 
while  the  latter  remains.  The  first  sound  may  be  wanting,  the 
second  sound  being  still  heard ;  and,  finally,  both  sounds  may  be 
extinct.  The  latter  obtains  in  cases  of  a  very  great  degree  of  fatty 
degeneration. 

When  in  connection  with  these  physical  signs,  there  are  present 
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symptoms  denoting  a  cardiac  affection,  viz:  feebleness,  and  perhaps 
irregularity  of  the  pulse ;  palpitation  and  precordial  distress;  dys- 
pnoea on  exercise,  tendency  to  syncope,  etc.,  there  can  be  but  little 
room  for  doubt  that  the  heart  is  affected  with  fatty  degeneration, 
especially  if  the  patient  have  passed  the  middle  period  of  life,  if  his 
habits  of  life  have  been  luxurious  and  indolent,  if  he  have  been  ad- 
dicted to  alcoholic  beverages,  if  he  have  the  arcus  senilis,  or  if  there 
be  a  tendency  to  obesity.  The  diagnosis  is  not  difficult  under  these 
circumstances.  It  is  less  easy  when  the  problem  is  to  decide  whether 
fatty  degeneration  exists  in  addition  to  enlargement  and  valvular 
disease;  and  also  when  the  amount  of  degeneration  is  not  suffi- 
ciently great  to  give  rise  to  well-marked  symptoms  and  signs  of 
cardiac  disease.  The  probability  of  the  coexistence  of  this  lesion 
with  other  affections  which  the  physician  is  called  upon  to  treat, 
is  important  to  be  taken  into  account  in  the  interpretation  of  symp- 
tomatic phenomena,  and  the  employment  of  therapeutical  measures. 


Treatment  of  Fatty  Growth  and  Degeneration. 

The  general  objects  of  medical  treatment  in  cases  of  fatty  growth 
and  degeneration  are  threefold,  viz.,  1.  To  obviate  and  relieve  the 
immediate  effects  of  weakness  of  the  heart;  2.  To  increase  perma- 
nently the  muscular  power  of  the  organ ;  and  3.  To  arrest  or  limit 
the  accumulation  of  fat. 

Of  the  immediate  effects  of  the  cardiac  weakness  incident  to  these 
affections,  the  more  prominent  are  palpitation  and  precordial  dis- 
tress, syncope,  dyspnoea,  and,  possibly,  apoplectiform  coma.  These 
effects  occur  generally  in  paroxysms,  induced  by  causes  which 
either  temporarily  increase  the  habitual  weakness,  or  which,  like 
exercise,  mental  excitement,  etc.,  overtask  the  power  of  the  heart. 
Some  of  the  effects,  however,  may  be  more  or  less  constant.  The 
means  of  obviating  and  relieving  them  consist  of  measures  to 
augment  the  force  of  the  ventricular  contractions;  in  other  words, 
the  use  of  remedies  which  act  as  cardiac  stimulants.  These  are 
wine  or  spirits,  ether,  and  the  carbonate  of  ammonia.  They  are  to 
be  given  more  or  less  freely  according  to  the  urgency  of  the 
symptoms,  that  is,  in  proportion  to  the  degree  of  cardiac  weakness; 
and  they  are  to  be  continued  or  repeated  according  to  the  persist- 
ence or  recurrence  of  the  paroxysms.  Their  habitual  use  is  indi- 
cated if  the  effects  are  constant.    The  particular  stimulants  to  be 
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selected  must  vary  with  reference  to  the  habits  of  patients  and  the 
results  of  experience  in  individual  cases.  As  regards  quantity, 
they  are  to  be  graduated  by  the  symptoms  and  by  the  relief 
afforded.  It  is  impossible  to  formularize  the  means  of  fulfilling 
this  object  of  treatment.  Here,  as  well  as  with  reference  to  the 
other  objects  of  treatment,  with  a  clear  idea  of  the  ends  and  means, 
the  judicious  practitioner  will  not  be  at  a  loss  as  regards  therapeu- 
tical details.  Without  a  proper  knowledge  of  the  pathological 
character  of  the  immediate  effects,  serious  errors  of  practice  maybe 
committed.  Depletion  by  bloodletting  or  otherwise,  and  all  mea- 
sures tending  to  enfeeble  still  more  the  circulation,  can  hardly  fail 
to  be  pernicious.  In  the  attacks  of  pseudo-apoplexy,  which  have 
been  referred  to,  whether  immediately  dependent  on  the  heart  or 
not,  stimulants  are  not  to  be  withheld  on  the  supposition  that  the 
brain  is  congested.  Cerebral  congestion,  it  is  to  be  borne  in  mind, 
may  proceed  from  enfeebled  power  of  the  heart.  In  employing 
diffusible  or  alcoholic  stimulants,  the  aim  is  not  to  excite  the  heart, 
but  to  strengthen  its  action.  If  they  produce  greater  frequency  of 
the  pulse,  the  end  is  not  attained.  Their  effect  should  be  augmented 
force  and  volume  of  the  pulse ;  and  with  this  effect  the  frequency 
may  be  diminished  and  the  rhythm  become  more  regular.  Reme- 
dies to  retard  the  frequency  of  the  pulse,  such  as  digitalis,  are  of 
doubtful  utility.1  Eevulsive  measures,  such  as  stimulating  pedi- 
luvia,  are  useful,  as  in  dilatation,  by  diverting  the  blood  from  the 
heart,  and  thus  diminishing,  for  the  time,  the  labor  of  the  circula- 
tion. These  remarks  apply  to  remedial  measures.  It  is  hardly 
necessary  to  say  that  all  the  causes  which  either  induce  temporarily 
the  habitual  weakness  or  overtask  the  power  of  the  heart  are,  as 
far  as  practicable,  to  be  avoided  and  removed.  Undue  fatigue  or 
depressing  agencies  of  all  kinds,  physical  and  mental,  violent  mus- 
cular exertions,  excitement,  etc.,  belong  in  the  category  of  exciting 
causes. 

The  second  object,  viz.,  to  increase  permanently  the  muscular 

1  M.  Bean,  of  Paris,  contends  that  digitalis  not  only  diminished  the  frequency  of 
the  heart's  contractions,  but  that,  by  a  special  action,  it  imparts  to  them  increased 
strength  and  renders  them  more  complete.  To  quote  his  language :  "  La  digitate 
est  un  tonique  special  du  cceur ;  c'est,  a  vrai  dire,  le  quinquina  du  cceur."  (Traite"  Ex- 
perimental et  Clinique  d'Auscultation,  etc.,  1856,  p.  372.)  He  states  that  this 
opinion  was  held  by  Saunders.  If  the  opinion  be  correct,  so  far  from  being  contra- 
indicated,  the  remedy  is  peculiarly  adapted  to  the  treatment  of  the  affections  under 
consideration,  as  well  as  cases  of  dilatation.  I  am  not  prepared  to  express  either 
assent  or  denial,  but  there  seems  to  me  some  foundation  for  the  opinion. 
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power  of  the  heart,  is  to  be  effected  by  tonic  remedies,  by  an 
appropriate  system  of  diet  and  regimen,  and  by  judiciously  regu- 
lated exercise.  Tonic  remedies  are  called  for  with  a  view  to 
improvement  of  the  appetite  and  digestion,  if  impaired  or  dis- 
ordered. Quinia,  bitter  infusions,  and  the  mineral  acids,  are  often 
useful  with  reference  to  this  end.  The  preparations  of  iron  are 
especially  indicated  if  anaemia  exist.  An  anaemic  condition  is  to 
be  dreaded  not  less  in  these  than  in  other  affections  of  the  heart ; 
in  all,  the  symptoms  are  greatly  aggravated  whenever  it  coexists. 
Flatulency  and  constipation  are  to  be  relieved  by  suitable  remedies. 
With  reference  to  the  proper  performance  of  the  digestive  functions, 
wine,  spirits,  or  beer,  in  moderate  quantity,  may  generally  be  taken 
with  advantage.  The  dietetic  course  is  of  very  great  importance. 
The  end  is  to  contribute  towards  the  healthy  nutrition  of  the 
affected  organ  by  rendering  the  blood  rich  in  nutritive  materials. 
For  this  end,  the  articles  of  diet  should  be  highly  nutritious  and 
easily  assimilated.  The  diet  should  consist  of  as  large  a  proportion 
of  animal  food  as  the  digestive  powers  will  permit.  The  quantity 
of  fluids  should  be  restricted,  in  order  that,  while  the  blood  is 
enriched  in  quality,  the  vessels  and  heart  cavities  shall  not  be 
unduly  repleted,  the  labor  of  carrying  on  the  circulation  being 
proportionate  to  the  mass  of  liquid  to  be  circulated.  Warm  cloth- 
ing is  of  importance  to  secure  the  distribution  of  a  proper  propor- 
tion of  blood  to  the  surface  and  extremities.  Excesses  of  all  kinds, 
in  eating,  drinking,  venery,  mental  occupation  or  excitement,  late 
hours,  etc.,  are  to  be  rigidly  interdicted.  Kegular  habits  of  life  in 
all  respects  are  important.  Judiciously  regulated  exercise  in  the 
open  air  constitutes  a  part  of  the  management  not  least  in  import- 
ance. Physical  indolence  predisposes  to  these  affections ;  and,  on 
the  other  hand,  by  habitual,  systematic  exercise,  the  heart  is 
directly  strengthened.  Great  caution,  however,  is  to  be  observed 
in  this  part  of  the  management.  While  judiciously  regulated 
exercise  is  of  great  importance,  injudicious  excess  may  do  much 
harm.  The  practical  rule  to  be  observed  here  is  the  same  as  in 
cases  of  dilatation.  The  patient  is  to  be  encouraged  to  take  such 
exercise  as  he  is  able  without  experiencing  inconvenience  from 
dyspnoea  or  palpitation;  in  other  words,  undue  excitation  of  the 
action  of  the  heart  is  to  be  the  limit.  As  the  ability  to  endure 
greater  and  more  prolonged  exercise  augments,  the  limit  may  be 
enlarged  and  extended.  Violent  exertions  are  never  appropriate; 
walking,  riding,  rowing,  the  use  of  dumb-bells,  etc.,  should  be  the 
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modes  of  exercise  resorted  to.  Pedestrian  and  equestrian  excur- 
sions, involving  the  mental  interest  of  travelling,  and  hunting,  and 
fishing,  if  pursued  with  zest,  are  especially  to  be  recommended. 
Proper  instruction  and  cautions  are  to  be  enjoined,  as  the  tendency 
with  many  persons  is,  when  once  a  system  of  exercise  is  under- 
taken, to  push  it  to  an  extreme.  The  reader  will  have  observed 
that  thus  far  the  principles  of  management  do  not  differ  materially 
from  those  to  be  pursued  in  cases  of  dilatation  of  the  heart.  The 
ends  of  management  in  dilatation  and  in  fatty  degeneration  are,  in 
fact,  the  same.  The  two  lesions  are  often  combined,  and  in  treating 
the  latter,  an  incidental  object  is  to  endeavor  to  prevent  or  limit 
the  former. 

The  third  object,  viz:  to  arrest  or  limit  the  fatty  accumulation, 
is  peculiar  to  the  affections  under  consideration.  Theoretically 
considered,  this  object  more  clearly  relates  to  fatty  growth  than  to 
fatty  degeneration.  The  former,  in  general,  involves  a  tendency  to 
the  accumulation  of  fat  in  different  parts  of  the  body,  or  the  adipose 
diathesis.  The  latter  does  not  so  generally  involve  this  tendency 
or  diathesis.  That  it  does  so  to  a  greater  or  less  extent  is,  however, 
probable.  In  fact,  fatty  growth  and  degeneration  are  often  asso- 
ciated. The  constitutional  disposition,  or,  to  speak  more  properly, 
the  state  of  the  blood  favorable  to  obesity,  may  be  controlled  in  a 
great  degree  by  a  diet  adapted  to  this  end,  conjoined  with  habits  of 
exercise.  Fatty  and  saccharine  substances  should  be  interdicted, 
and  articles  aboundiug  in  amylaceous  principles  are  to  be  sparingly 
allowed.  The  diet  should  consist  of  meat,  bread,  non-farinaceous 
vegetables,  and  certain  kinds  of  fruit.  Vegetables  which  are  highly 
farinaceous,  such  as  potatoes  and  rice,  should  be  taken  sparingly. 
By  following  this  plan  with  perseverance,  I  have  known  au  excess 
*ive  corpulence  greatly  reduced,  and  the  general  health  much  im- 
proved. Caution  is  here  necessary,  lest  the  dietetic  course  be 
pushed  to  an  extreme.  The  powers  of  the  system  are  by  no  means 
to  be  lowered.  A  proper  variety  of  alimentary  principles  is  to  be 
provided.  It  i3  only  necessary  that  fatty  substances  be  interdicted, 
and  that  those  principles  readily  transformed  into  fat,  viz :  sugar 
and  starch,  constitute,  relatively,  a  small  proportion  of  the  articles 
of  diet.1     Ilabits  of  exercise,  it  is  well  known,  tend  to  prevent  the 

1  A  late  writer,  Dr.  Markhani,  says  :  "  I  believe  I  have  seen  cod-liver  oilf  com- 
bined with  ssteel,  followed  by  very  satisfactory  results  in  supposed  cases  of  fatty 
degeneration  of  the  heart."  {Diseases  of  the  Iltart,  London,  l$5b'f  p.  289.) 

It  should  be  clear  that  tho  results  were  due  to  the  oil,  and  not  to  the  steel  and 
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accumulation  of  fat.  In  this  point  of  view,  they  are  useful,  in  ad- 
dition to  their  more  direct  effect,  in  increasing  permanently  the 
muscular  power  of  the  organ.  Dr.  Stokes  thinks  that  exercise 
during  summer  or  in  a  warm  climate,  when  it  is  attended  by  copious 
perspiration,  is  especially  useful,  fatty  principles  being  eliminated 
in  considerable  quantity  from  the  surface. 

As  regards  the  success  of  treatment,  so  far  as  atrophy  or  degene- 
ration of  structure  has  taken  place,  the  lesion  must  be  considered 
as  incurable.  It  is  not  probable  that  the  substance  which  has  dis- 
appeared is  reproduced.  But  the  heart,  like  the  other  important 
organs  of  the  body,  may  sustain  a  certain  amount  of  damage,  while 
there  still  remain  sufficient  healthy  tissue  and  functional  power  for 
life  and  health ;  and  although  that  which  is  actually  lost  in  struc- 
ture cannot  be  recovered,  the  deficiency  may  be  made  up  by  in- 
creasing the  development  and  vigorous  action  of  the  normal  tissue 
which  remains.  Thus,  a  heart  more  or  less  unsound  from  fatty 
degeneration,  may  perhaps  be  rendered  more  efficient  than  it  was 
even  before  the  degeneration  commenced.  This  statement  is,  of 
course,  not  applicable  when  the  unsoundness  is  considerable.  But 
assuming  that  a  certain  degree  of  weakness  is  inevitable  for  the 
remainder  of  life,  if  the  progress  of  the  structural  affection  can  be 
stayed,  and  the  capabilities  of  the  organ  developed  and  maintained, 
the  condition  of  the  patient  may  not  be  serious  even  with  a  con- 
siderable amount  of  unsoundness.  With  this  view  of  the  subject, 
the  importance  of  an  early  diagnosis  is  sufficiently  obvious. 

The  importance  of  recognizing  fatty  disease  of  heart  in  connec- 
tion with  inflammatory  diseases  affecting  other  organs,  is  not  to  be 
lost  sight  of.  If  there  be  grounds  for  suspecting  the  coexistence  of 
fatty  growth  and  more  especially  fatty  degeneration,  depletion  and 
debilitating  measures  are  to  be  employed  with  great  circumspection. 
The  question  as  to  the  presence  of  these  affections  will,  in  fact, 
oftener  arise  in  such  a  connection,  than  in  cases  in  which  attention 
is  called  to  a  cardiac  disease  exclusively. 

In  conclusion,  the  subject  of  fatty  degeneration  of  the  heart  offers 
a  field  for  farther  anatomical  researches,  especially  by  means  wf  the 
microscope,  and  also  for  clinical  observation,  with  a  view  to  the 
development  of  facts  which  may  be  expected  to  shed  light  on  its 
pathology,  diagnosis  and  treatment. 

other  measures ;  and,  also,  that  the  disease  was  fatty  degeneration,  in  order  to 
base  thereon  the  propriety  of  this  remedy. 
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modes  of  exercise  resorted  to.  Pedestrian  and  equestrian  excur- 
sions, involving  the  mental  interest  of  travelling,  and  bunting,  and 
fishing,  if  pursued  with  zest,  are  especially  to  be  rw 
Proper  instruction  and  cautions  are  to  be  enjoined,  as  the  tendency 
with  many  persons  is,  when  once  a  system  uf  exercise  is  under- 
taken, lo  push  it  to  an  extreme.  The  reader  will  have  observed 
that  thus  far  the  principles  of  management  do  not  differ  materially 
from  those  to  be  pursued  in  cases  of  dilatation  of  the  heart.  The 
enda  of  management  in  dilatation  and  in  fatty  degeneration  are,  in 
tact,  the  same.  The  two  lesions  are  often  combined,  and  in  treating 
the  latter,  an  incidental  object  is  to  endeavor  to  prevent  or  limit 
the  former. 

The  third  object,  viz:  to  arrest  or  limit  the  fatty  accumulation, 
is  peculiar  to  the  affections  under  consideration.  Theoretically 
considered,  this  object  more  clearly  relates  to  fatty  growth  than  to 
fatty  degeneration.  The  former,  iu  general,  involves  a  h 
the  accumulation  of  fat  in  different  parts  of  the  body,  or  the  adipose 
diathesis.  The  latter  does  not  so  generally  involve  this  tendency 
or  diathesis.  That  it  does  so  to  a  greater  or  less  extent  is,  however, 
probable.  In  fact,  fatty  growth  and  degeneration  are  often  asso- 
ciated. The  constitutional  disposition,  or,  to  speak  more  properly, 
the  state  of  the  blood  favorable  to  obesity,  may  be  conti 
great  degree  by  a  diet  adapted  to  this  end,  conjoined  with  babiia  of 
exercise.  Patty  and  saccharine  substances  should  be  interdicted, 
and  articles  abounding  in  amylaceous  principles  arc  to  be  sparingly 
allowed.  The  diet  should  consist  of  meat,  bread,  net)  I 
vegetables,  and  certain  kinds  of  fruit.  Vegetables  which  are  highly 
IB,  snoh  as  potatoes  and  rice,  should  be  taken  sparingly. 
By  following  this  plan  with  perseverance,  I  have  known  au  exces- 
sive corpulence  greatly  reduced,  and  the  general  health  modi  im- 
proved. Caution  is  here  necessary,  lest  the  dietetic  course  be 
pushed  to  an  extreme.  The  powers  of  the  system  arc  by  no  means 
to  be  lowered.  A  proper  variety  of  alimentary  principles  is  to  be 
provided.  It  is  only  necessary  that  fatty  substances  be  interdicted, 
and  that  those  principles  readily  transformed  into  fat,  viz 
nod  starch,  constitute,  relatively,  a  small  proportion  of  the 
of  diet.1     Habits  of  exercise,  it  is  well  known,  tend  to  prevent 
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accumulation  of  fat.  In  this  point  of  view,  they  are  useful,  in  ad- 
dition to  their  more  direct  effect,  in  increasing  permanently  the 
muscular  power  of  the  organ.  Dr.  Stokes  thinks  that  exercise 
during  summer  or  in  a  warm  climate,  when  it  is  attended  by  copious 
perspiration,  is  especially  useful,  fatty  principles  being  eliminated 
in  considerable  quantity  from  the  surface. 

As  regards  the  success  of  treatment,  so  far  as  atrophy  or  degene- 
ration of  structure  has  taken  place,  the  lesion  must  be  considered 
as  incurable.  It  is  not  probable  that  the  substance  which  has  dis- 
appeared is  reproduced.  But  the  heart,  like  the  other  important 
organs  of  the  body,  may  sustain  a  certain  amount  of  damage,  while 
there  still  remain  sufficient  healthy  tissue  and  functional  power  for 
life  and  health ;  and  although  that  which  is  actually  lost  in  struc- 
ture cannot  be  recovered,  the  deficiency  may  be  made  up  by  in- 
creasing the  development  and  vigorous  action  of  the  normal  tissue 
which  remains.  Thus,  a  heart  more  or  less  unsound  from  fatty 
degeneration,  may  perhaps  be  rendered  more  efficient  than  it  was 
even  before  the  degeneration  commenced.  This  statement  is,  of 
course,  not  applicable  when  the  unsoundness  is  considerable.  But 
assuming  that  a  certain  degree  of  weakness  is  inevitable  for  the 
remainder  of  life,  if  the  progress  of  the  structural  affection  can  be 
stayed,  and  the  capabilities  of  the  organ  developed  and  maintained, 
the  condition  of  the  patient  may  not  be  serious  even  with  a  con- 
siderable amount  of  unsoundness.  With  this  view  of  the  subject, 
the  importance  of  an  early  diagnosis  is  sufficiently  obvious. 

The  importance  of  recognizing  fatty  disease  of  heart  in  connec- 
tion with  inflammatory  diseases  affecting  other  organs,  is  not  to  be 
lost  sight  of.  If  there  be  grounds  for  suspecting  the  coexistence  of 
fatty  growth  and  more  especially  fatty  degeneration,  depletion  and 
debilitating  measures  are  to  be  employed  with  great  circumspection. 
The  question  as  to  the  presence  of  these  affections  will,  in  fact, 
oftener  arise  in  such  a  connection,  than  in  cases  in  which  attention 
is  called  to  a  cardiac  disease  exclusively. 

In  conclusion,  the  subject  of  fatty  degeneration  of  the  heart  offers 
a  field  for  farther  anatomical  researches,  especially  by  means  of  the 
microscope,  and  also  for  clinical  observation,  with  a  view  to  the 
development  of  facts  which  may  be  expected  to  shed  light  on  its 
pathology,  diagnosis  and  treatment. 

other  measures ;  and,  also,  that  the  disease  was  fatty  degeneration,  in  order  to 
base  thereon  the  propriety  of  this  remedy. 
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SOFTENING   OF   THE    HEART. 


Softening  of  the  heart  has  been  already  considered  as  incidental 
to  fatty  defeneration.  It  will  be  noticed  in  a  future  chapter  as  a 
result  of  inflammation.  Exclusive  of  these  pathological  connec- 
tions, it  belongs  among  the  anatomical  changes  which  are  liable  to 
take  place  in  the  course  of  the  essential  fevers,  especially  typhoid 
fever  and  typhus^  Its  occurrence  in  typhoid  fever  was  observed 
by  Laennec :  but  it  was  more  fully  studied  by  Louis,  in  those  re- 
searches which  established  the  natural  historv  of  that  disease.  Ia 
a  certain  proportion  of  cases  of  typhoid  fever  ending  fatally,  Louis 
found  the  muscular  walls  of  the  heart  more  or  less  softened.  Some- 
times the  softening  was  limited  to  the  left  ventricle  and  sometimes 
it  extended  over  both  ventricles.  When  the  diminished  consistence 
was  marked,  the  walls  were  notably  relaxed  and  friable.  The  struc- 
ture was  easily  torn  and  penetrated  with  the  finger;  the  organ  was 
flaccid,  collapsing  by  its  own  weight,  and  not  preserving  its  natural 
form,  but  retaining,  like  a  wet  cloth,  any  shape  in  which  it  was 
placed.  When  incised,  the  cut  surfaces  were  dry  and  unpolished, 
and  the  color  of  the  muscular  tissue  was  purplish  or  livid.  These 
alterations  were  not  accompanied  by  any  marked  change  in  volume, 
nor  by  any  of  the  products  of  inflammation.1 

Softening  of  the  heart,  as  occurring  both  in  typhoid  and  typhus 
fever,  has  also  been  studied  with  much  care  by  Dr.  Stokes,  his  ob- 
servations agreeing  in  all  important  particulars  with  those  of  Louis. 
Dr.  Stokes  has  observed  instances  in  which  the  external  muscular 
layer  of  the  left  ventricle  appeared  to  be  converted  into  a  homo- 
geneous substance,  all  traces  of  muscular  fibre  being  lost.  He  has 
also  remarked  an  adhesive  gummy  liquid,  with  which  the  affected 
muscular  substance  was  infiltrated.* 

The  softening,  under  these  circumstances,  is  evidently  due  to  a 
process  which  may  be  called  acute,  for  it  occurs  early  in  the  disease, 
and  is  most  frequent  and  marked  in  the  bodies  of  those  who  have 
died  after  a  short  career  of  the  fever.     Examinations  made  soon 

'  T7.iV  An,it"i:ixri!,  Pathological,  an-l  Therapeutic  Researches  upon  the  Di«a» 
known  un-ler  the  Name  of  Gastro-enterite,  etc.  Translated  by  H.  J.  Bowdilch 
M.  D..  li:W,  vol.  1. 

2  S?vkt'S  on  Diseases  of  the  Heart  an-1  Aorta.     Am.  eJ.f  p.  388. 
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after  death,  show  that  it  is  not  due  to  cadaveric  decomposition  with 
which,  without  proper  care,  it  is  liable  to  be  confounded.  It  may 
be  associated  with  softening  of  other  viscera — especially  of  the  liver 
and  spleen — but  the  voluntary  muscles  are  not  found  to  have  un- 
dergone a  similar  change. 

Of  its  pathological  character  and  the  mechanism  of  its  produc- 
tion, all  that  can  be  said,  with  our  present  knowledge,  is,  that  it  is 
one  of  the  secondary  lesions  dependent  on  the  unknown  morbid 
conditions  which  constitute  the  essential  fevers.  Whether  the  pro- 
cess involves,  primarily,  molecular  changes  due  either  to  a  morbid 
state  of  the  blood,  or  to  abnormal  innervation;  or  whether  the  first 
♦step  is  the  infiltration  of  a  liquid  which  acts  on  the  muscular  tissue, 
remains  to  be  ascertained.  At  present,  the  points  important  to  be 
borne  in  mind  with  reference  to  their  practical  bearings  are,  its 
dependence  on  the  essential  pathological  conditions  in  fever,  what- 
ever they  may  be,  and  its  non-inflammatory  character.  That  it 
produces,  in  certain  cases,  a  degree  of  weakness  of  the  heart,  which 
renders  the  occurrence  of  the  lesion  an  important  event  in  the  pro- 
gress of  the  disease,  contributing  not  unfrequently,  to  a  fatal  result, 
is  not  to  be  doubted.  Clinical  observation,  however,  furnishes  evi- 
dence that  it  is  a  lesion  which  often  occurs  without  leading  to 
Serious  consequences,  and  that  it  admits  of  rapid  and  complete 
restoration.  There  is  no  ground  for  the  supposition  that  it  lays 
the  foundation  for  permanent  organic  disease  of  the  heart. 

Softening  of  the  heart,  analogous  to  that  just  described,  is  not 
peculiar  to  the  typhus  and  typhoid  fevers.  It  may  occur  in  other 
essential  fevers.  It  has  also  been  observed  in  purulent  infection  of 
the  blood,  in  scorbutus,  purpura,  and  other  affections.  As  an  ele- 
ment in  the  history  of  other  diseases  than  the  continued  fevers,  it 
has  been  less  studied.  Except  as  a  secondary  lesion  developed 
during  the  progress  of  some  general  disease,  it  probably  rarely,  if 
ever,  occurs  independently  of  fatty  degeneration  or  inflammation. 
But  with  reference  to  this  point,  as  well  as  to  the  frequency  of  its 
occurrence  in  various  diseases,  further  researches,  with  the  aid  of 
microscopical  observation,  are  desirable.  The  microscope  has  been 
of  great  service  in  determining  the  dependence  of  softening  on  fatty 
degeneration  in  a  large  proportion  of  the  instances  in  which  it  is 
observed  after  death. 

The  symptoms  and  pathological  effects  of  softening  of  the  heart 
are  essentially  the  same  as  in  fatty  degeneration.  They  proceed 
from  weakness  of  the  organ,  and  are  commensurate,  as  regards 
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their  intensity.  w:;h  the  loss  of  muscular  power  incident  to  the 
lesion*.  There  is  this  vast  difference,  however,  in  the  two  forms  of 
disease,  viz..  the  weakness  due  to  fatty  degeneration  is  permanent, 
vhr.e  that  incident  to  softening  in  fever  is  temporary,  the  lesion  in 
the  one  case  being  incurable,  and  in  the  other  case  recovery  taking 
olace  with  certain: v  anl  rariditv.  provide-!  the  fever  end  in  con- 
valescer.ce.  The  rulse.  in  both  cases,  represents  but  imperfectly 
the  degree  of  cardiac  weakness.  Other  circumstances  belonging  to 
the  circulation  than  the  svstole  of  the  left  ventricle  affect  materially 
the  ■Tualities  cf  the  pulse,  es^ec-ia-l v  the  amount  of  resistance  offered 
to  the  passage  of  blood  through  the  csr-illarv  vessels  from  failure 
of  the  forces  presi  ling  over  the  ci reflation  in  these  vessels,  irre- 
spective rf  the  i*/>  d  :*:r-?o  derived  froi.t  the  heart.  On  the  other 
hand,  feebleness  of  the  pulse  may  proceed  from  other  causes  than 
softer. :n.r  of  the  heart,  and.  therefore,  when  strong v  marked,  it  is 
by  no  means  distinctive  of  this  lesion.  In  cases  of  fever,  moreover, 
the  symptoms  an!  pathological  eSects  of  cardiac  softening  are  so 
intermingled  with  the  phenomena  pertaining  to  the  febrile  disease 
that  it  is  impossible  to  isolate  them.  Functional  weakness  of  the 
heart,  without  softening,  is  sufficiently  common  in  typhus  and 
typhoid  fever,  and  the  feebleness  of  the  circulation,  particularly  as 
denote  J  bv  the  pulse,  mav  be  as  srreat  in  the  one  case  as  in  the 
other.  The  diagnosis  of  softening;  in  short  cannot  alwavs  be  made 
with  positi veness.  Still,  with  the  aid  of  physical  signs  and  atten- 
tion to  certain  points,  the  occurrence  of  this  lesion  may  be  deter- 
mine!, in  some  cases,  with  considerable  confidence.  It  suffices  for 
all  practical  pun  vises  to  consider  the  phvsical  si^ms  and  diagnosis 
of  softenine  as  occurring  in  tvv»hus  and  tvphoid  fever.  The  same 
considerations  are  applicable  to  the  lesion  when  it  takes  place  in 
other  pathological  connections  in  which  it  has  not,  as  yet,  been  so 
fullv  investigated. 

The  phvsical  si-rns  of  softening  of  the  heart  in  fever  were  first 
thorough! v  studied  and  their  importance  enforced  bv  Dr.  Stokes.1 
The  signs  are  essential! v  those  which  belong  to  fatty  degeneration, 
but,  at  the  time  of  the  original  observations  bv  Pr.  Stokes,  the 
latter  affection  was  very  imperfectly  understood.  To  recapitulate 
these  signs  in   the  present  connection,  the  apex-impulse  becomes 

1  Dr.  Stokes's  original  observations  wore  niaie  in  If  37  sail  1535.  an-1  published 
shortly  afterward*.  Ra:  :he  reader  :$  rvff  rre.l  to  hi*  late  work  on  Dhtasts  of  the 
Heart  an  J  Aorta  for  a  full  con*  LI  era  t  ion  of  the  subject. 
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notably  feeble  or  is  suppressed;  the  intensity  of  both  sounds  is 
diminished,  but  the  first  sound  is  relatively  much  more  weakened 
than  the  second.     The  first  sound  is  altered  in  quality  and  dura- 
tion, becoming  short  and  valvular,  in  these  respects  resembling  the 
second   sound;    in  other  words,  it  loses  those  characters  which 
belong  to  the  element  of  impulsion,  and  is  analogous  to  the  sound 
of  the  foetal  heart.    These  abnormal  changes  may  be  more  or  less 
strongly  marked.    The  first  sound  is  sometimes  extinguished,  while 
the  second  sound  continues  to  be  heard,  and  in  some  instances  both 
sounds  are  inappreciable.     The  latter  indicates  great  debility  of  the 
heart,  and  is  very  rarely  observed.    Taking  place  in  the  second 
week  of  the  career  of  typhus  or  typhoid  fever,  when,  during  the 
early  period  of  the  disease,  the  impulse  and  sounds  had  been  suffi- 
ciently intense,  and  had  presented  their  normal  characters,  these 
signs  denote  either  softening  or  simply  functional  weakness  of  the 
heart.    Therapeutically,  the  indications  are  the  same  whether  they 
are  due  to  softening  or  to  functional  weakness,  and,  in  a  practical 
point  of  view,  it  is  not  of  great  importance  to  make  the  discrimina- 
tion.    As  a  matter  of  scientific  interest,  however,  the  differential 
diagnosis  is  deserving  of  attention.     What,  then,  are  the  points 
which   indicate  softening?     The  researches  of  Louis  show  that 
softening  is  apt  to  occur  rather  early  in  the  febrile  career,  at  or 
soon  after  the  end  of  the  first  week.    Functional  weakness,  suffi- 
cient to  give  rise  to  the  abnormal  modifications  of  the  sounds  and 
impulse  which  have  been  described,  is  not  likely  to  occur  until  a 
later  period.    If,  therefore,  the  signs  are  present  early,  the  pre- 
sumption is  in  favor  of  softening.     Functional  weakness  will  be 
likely  to  be  associated  with  marked  general  debility  of  the  muscu- 
lar system.     It  occurs  in  cases  characterized  by  adynamia.     Soft- 
ening, being  a  special  lesion,  may  take  place  when  the  voluntary 
muscles  do  not  manifest  extreme  prostration.    Want  of  correspond- 
ence, therefore,  between  the  evidences  of  cardiac  weakness  and  the 
condition  of  the  general  muscular  system  points  to  softening.     Dr. 
Stokes  attaches  significance  to  the  slow  development  of  softening. 
The  signs  of  the  cardiac  weakness,  due  to  this  lesion,  are  observed 
to  become  progressively  but  gradually  marked,  and  then  for  some 
time  steadily  persist,  while  functional  debility  is  liable  to  be  rapidly 
induced,  to  vary  from  day  to  day,  and  is  often  less  persistent.     A 
point  more  distinctive  than  any  other,  which  is  available  in   a 
certain  proportion  of  cases,  relates  to  the  results  of  a  comparison  of 
the  heart-sounds  in  different  situations  within  the  praecordia.     It 
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has  been  already  stated  that  the  softening  is  limited  to  or  especially 
marked  in  the  left  ventricle.  Now,  as  stated  by  Dr.  Stokes,  under 
these  circumstances,  the  first  sound  may  be  louder  at  the  inferior 
border  of  the  heart,  where  it  is  derived  from  the  action  of  the  right 
ventricle,  than  over  the  left  ventricle.  This  shows  that  the  muscu- 
lar power  of  the  latter  is  diminished  more  than  that  of  the  former, 
a  fact  which  is  highly  significant  of  softening,  because  the  causes 
inducing  merely  functional  weakness  are  alike  operative  on  the 
two  ventricles.1  Finally,  the  reduction  of  the  pulse  in  frequency 
below  the  normal  average,  which  is  observed  at  the  time  of  con- 
valescence, in  a  certain  proportion  of  cases  of  typhus  and  typhoid 
fever,  is  supposed  by  Dr.  Stokes  to  denote  that  softening  has  taken 
place. 


Treatment  of  Softening  of  the  Heart. 

The  occurrence  of  softening  of  the  heart  in  the  course  of  typhus 
and  typhoid  fever  furnishes  an  additional  indication  for  sustaining 
measures,  viz :  diffusible  or  alcoholic  stimulants,  and  concentrated 
nutriment.  The  tendency  to  death  by  asthenia  is  enhanced  by  the 
complication  of  this  lesion,  and,  hence,  the  means  of  obviating  this 
tendency  are  to  be  pushed  with  more  vigor  whenever  there  are 
reasonable  grounds  for  supposing  that  the  lesion  has  taken  place. 
These  remarks  are  equally  applicable  to  the  treatment  of  softening 
when  it  occurs  in  other  pathological  connections,  as  in  the  eruptive 
fevers,  pyemia,  &c.  Dr.  Stokes  has  called  attention  to  the  import- 
ance of  the  physical  signs  of  cardiac  weakness  in  determining  the 
extent  to  which  sustaining  measures,  and  especially  alcoholic 
stimulants,  are  indicated  in  the  treatment  of  fevers.  The  dimin- 
ished intensity  or  suppression  of  the  first  sound  of  the  heart,  to- 
gether with  its  alterations  in  duration  and  quality,  constitute  a 
better  criterion  of  the  loss  of  muscular  power  which  the  organ  has 
sustained,  than  the  pulse  or  other  symptoms.  In  fact,  the  pulse,  as 
stated  already,  does  not  always  represent  fairly  the  force  with 
which  the  left  ventricle  contracts.  The  evidence  obtained  by  aus- 
cultation and  palpation  is  more  reliable.  With  reference  to  this 
end,  physical  exploration  practised  from  day  to  day  during  the 

1  It  may  be  conjectured  that  when  softening  is  limited  to  or  especially  marked 
in  the  left  ventricle,  the  pulmonary  second  sound  will  he  more  intense  than  the 
aortic.     This  is  a  point  to  he  settled  by  clinical  observation. 
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febrile  career,  is  of  great  practical  value,  and  is  too  much  neglected 
by  medical  practitioners.  In  endeavoring  to  decide  between  soft- 
ening and  functional  debility  of  the  heart,  there  may  be  often  room 
for  doubt,  but,  happily,  so  far  as  relates  to  treatment,  the  indications 
are  the  same  in  both  cases,  and,  consequently,  no  harm  results  from 
error  in  this  differential  diagnosis.  Practically,  the  important  end 
is  to  estimate  correctly,  by  means  of  the  physical  signs,  the  degree 
of  cardiac  weakness. 


INDURATION   OF   THE   HEART. 


Induration  of  the  muscular  walls  of  the  heart,  sufficient  to  con- 
stitute in  itself  a  lesion  or  an  important  element  of  organic  disease, 
is  extremely  rare.  Pathologically  it  involves  different  conditions. 
The  muscular  tissue  appears  to  be  capable  of  becoming  condensed 
in  a  remarkable  degree  without  obvious  disorganization  or  morbid 
deposit.  An  instance  was  described  by  Corvisart  in  which  the 
heart,  when  struck,  sounded  like  a  dice-box  or  hollow  horn  vessel, 
and  yet  the  natural  appearance  of  the  muscular  substance  was  pre- 
served. The  microscope  had  not  then  been  brought  to  bear  on  the 
study  of  minute  anatomy.  Portions  of  the  walls  present  sometimes 
the  firmness  and  appearance  of  cartilage.  This  must  proceed  either 
from  exudation  due  to  an  imflammatory  process,  or  from  hyper- 
trophy of  the  cardiac  fascia,  described  by  Dr.  Eobert  Lee,1  which 
forms  a  sheath  around  the  arteries,  veins,  and  nerves  contained 
within  the  substance  of  the  heart.  Calcareous  deposit  sometimes 
exists  between  the  muscular  fibres,  here  as  elsewhere  due  to  the 
metamorphosis  of  exudation  matter.  In  a  case  described  by  Burns, 
the  ventricles  were  said  to  be  so  completely  ossified  as  to  resemble 
the  bones  of  the  cranium.  Some  allowance  is  doubtless  to  be  made 
for  exaggeration  in  this  comparison.  These  conditions  probably 
belong  among  the  results  of  inflammation.  In  a  practical  point  of 
view,  induration  of  the  cardiac  walls  claims  only  a  passing  notice. 
Not  only  is  it  extremely  rare,  but  it  is  wanting  in  distinctive  signs 
and  symptoms.     The  diagnosis  is  impossible.    It  may  be  stated  as 

1  Philosophical  Transactions,  1848.     Vide  Bellingham  on  Diseases  of  the  Heart, 
part  i.t  Dublin,  1853,  p.  24. 
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a  rule  applicable,  at  least,  to  diseases  of  the  heart,  that  the  difficulty 
of  diagnosis  is  inversely  in  proportion  to  its  practical  importance. 
This  lesion  affords  an  illustration  of  the  rule.  Induration  proceed- 
ing from  either  of  the  conditions  mentioned,  is  irremediable.  It 
was  conjectured  by  Laennec  that  the  heart-sounds  would  be  in- 
tensified by  an  indurated  state  of  the  walls,  so  as  to  be  heard  at  a 
distance  from  the  chest  in  some  cases.  Clinical  observation,  how- 
ever, has  shown,  on  the  contrary,  that  the  sounds  are  enfeebled. 
This  would  be  expected  in  view  of  our  present  knowledge  of  the 
mechanism  of  the  sounds.  « 


CARDIAC   ANEURISM. 


The  term  aneurism  was  formerly  applied  to  enlargement  of  one 
or  more  of  the  compartments  of  the  heart,  due  either  to  hypertrophy 
or  dilatation.  This  application  of  the  term  is  manifestly  inappro- 
priate, and  is  now  discontinued  by  most  writers.  Cardiac  aneurism 
is  properly  a  circumscribed  or  pouch-like  dilatation  occurring  in 
one  or  more  of  the  anatomical  divisions  of  the  organ.  In  the  great 
majority  of  instances  it  is  seated  in  the  left  ventricle.  It  does  not 
occur  in  the  right  ventricle,  but,  in  a  very  small  proportion  of  cases,  « 
it  has  been  observed  in  the  left  auricle.  It  is  an  extremely  rare 
lesion,  yet  Mr.  Thurman  was  able  to  collect  for  analysis,  from 
various  sources,  accounts  of  seventy-four  cases.1  The  aneurismal 
dilatation  forms  a  tumor  varying  in  size  in  different  cases  from  that 
of  a  small  nut  to  a  sac  as  large  as  the  heart  itself.  It  contains 
layers  of  condensed  fibrin  and  various  forms  of  coagula,  like  arterial 
aneurisms.  It  is  sometimes  lined  or  studded  with  calcareous  mat- 
ter. It  occurs  in  the  great  majority  of  cases  at  the  apex,  but  it  may 
be  situated  at  any  point  on  the  anterior  or  posterior  surfaces  of  the 
ventricle,  and  on  the  inter-ventricular  septum.  The  cavity  of  the 
sac  communicates  with  the  ventricular  cavity  by  an  aperture  vary- 
ing in  different  cases  as  respects  form  and  size,  being  sometimes 

1  Mr.  Thurman's  paper  was  published  in  the  Medico-Chirurg.  Transactions, 
London,  vol.  xxi.,  1838.  The  reader  will  find  an  abstract  of  it  in  Hope's  Treatise 
on  Diseases  of  the  Heart,  etc.,  Am.  ed.,  1842,  p.  313.  Also  in  Bellingham  on  Dis- 
eases of  the  Heart,  part  ii.,  1857.  In  the  latter,  the  reader  will  find  copious 
references  to  the  literature  of  the  subject. 
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direct  and  in  some  cases  sinuous.  The  walls  of  the  sac,  in  some 
cases,  include  the  endocardial  and  pericardial  membranes  unbroken, 
the  muscular  substance  having  mostly  or  quite  disappeared;  or 
there  has  occurred  solution  of  continuity  of  the  endocardial  mem- 
brane. In  the  latter  case,  according  to  Rokitansky,  the  aneurism 
may  be  considered  as  an  acute,  and  in  the  former  as  a  chronic  affec- 
tion. When  the  endocardial  membrane  is  perforated,  the  lesion 
probably  commenced  by  disease  of  this  membrane,  the  other  tissues 
undergoing  dilatation  from  the  pressure  of  the  blood.  This  is 
analogous  to  the  false  aneurism  of  surgical  writers.  The  tumor, 
under  these  circumstances,  does  not  attain  to  a  great  size.  In 
chronic  cases,  without  perforation  of  the  endocardium,  the  walls  of 
the  heart  yield  to  the  pressure  of  blood  and  become  dilated  in  con- 
sequence of  a  morbid  condition  at  the  part  affected.  This  condition 
generally  results  from  circumscribed  inflammation,  and  consists  of 
softening,  or  the  substitution  of  new  structure  for  the  muscular 
tissue.  The  affection,  when  thus  induced,  is  analogous  to  the  true 
aneurism  of  surgical  writers.  It  is  supposed  that  a  circumscribed 
abscess  of  the  walls  of  the  heart,  opening  into  the  cavity  of  the 
ventricle,  may  lead  to  aneurism.  This  is  a  very  brief  synopsis  of 
the  views  held  by  pathologists  concerning  the  formation  of  cardiac 
aneurism.  For  a  fuller  consideration  of  the  subject,  the  reader  is 
referred  to  works  on  morbid  anatomy.1  Two  or  more  aneurismal 
tumors  are  sometimes  present  in  the  same  case.  The  affection 
occurs  much  oftener  in  the  male  than  in  the  female. 

Cardiac  aneurism  may  be  associated  with  enlargement  of  the 
heart  by  hypertrophy  or  dilatation,  and  with  valvular  lesions,  but 
these  affections  do  not  uniformly  exist,  although  present  in  a  large 
proportion  of  cases.  In  the  cases  analyzed  by  Mr.  Thurman,  val- 
vular lesions  coexisted  in  ten,  and  were  stated  not  to  exist  in  eight, 
the  whole  number  of  cases  of  aneurism  of  the  left  ventricle  being 
fifty-eight.  In  ten  cases  only  of  the  whole  number,  t.  e.,  of  fifty- 
eight,  was  the  absence  of  hypertrophy  or  dilatation  stated.  Adhe- 
sion of  the  pericardial  surfaces  over  the  tumor  takes  place  in  some 
instances,  and  is  wanting  in  others.  Aneurismal  dilatation  of  the 
mitral  valve  will  be  more  properly  noticed  under  the  head  of  val- 
vular lesions. 

Aneurism  of  the  heart  may  end  in  rupture  and  sudden  death, 

1  Rokit&naky  treats  of  this  subject  at  considerable  length.  An  abridgment  of 
Rokitansky's  views  is  contained  in  the  work  by  Jones  and  Sieveking. 

8 


114      LE3IOX5  AFFECTING  THE  WALLS  OF  THE   HEART. 


the  blood  being  poured  into  the  pericardial  sac,  provided  adhesion 
of  the  free  surfaces  of  the  pericardium  have  not  taken  place,  and, 
if  so,  the  opening  may  take  place  into  the  left  pleural  cavity.  But, 
prior  to  the  occurrence  of  this  event,  a  fatal  result  may  take  place 
in  consequence  of  the  embarrassment  of  the  circulation  occasioned 
by  the  tumor,  and  by  the  concomitant  lesions  with  which  it  is 
generally  associated. 

The  existence  of  this  affection  is  not  determinable  during  life. 
In  no  case  as  yet  observed,  has  the  diagnosis  been  made,  nor  is  it 
probable  that  any  diagnostic  criteria  will  be  ascertained  by  farther 
clinical  observation.  The  symptoms  in  the  cases  which  have  been 
reported,  are  those  denoting  some  grave  cardiac  affection,  but  they 
are  generally  due,  in  a  great  measure,  to  coexisting  valvular  lesions 
or  enlargement,  or  to  both.  Xor  are  the  physical  signs  more  dis- 
tinctive. The  passage  of  blood  currents  into  and  from  the  sac,  is 
likely  to  give  rise  to  a  murmur,  which  may  accompany  either 
sound  of  the  heart,  or  both  sounds.  A  friction  murmur  may  also 
be  produced.  But  there  are  no  circumstances  which  can  possibly 
lead  the  diagnostician  to  pronounce  that  these  signs  are  due  to  an 
aueurismal  tumor.  He  may  be  led  to  suspect  this  affection,  but 
he  is  never  justified  in  deciding  with  any  positiveness  that  it  exists. 
The  circumstances  favoring  such  a  suspicion,  are  those  which  show 
that  some  anomalous  form  of  disease  is  present.  For  example,  as 
remarked  by  Hope,  an  endocardial  murmur  may  be  found  which 
is  not  referable  to  the  arterial  or  auricular  orifices  by  the  rules  of 
localization  to  be  hereafter  considered.  Valvular  lesions,  as  the 
source  of  the  murmur,  being  thus  excluded,  and  the  murmur  being 
evidently  due  to  some  organic  affection,  the  hypothesis  of  cardiac 
aneurism  is  admissible ;  but  intra- ventricular  murmur  is  sometimes 
produced,  not  referable  to  the  orifices,  and,  on  the  other  hand, 
aneurismal  dilatations  do  not  always  give  rise  to  murmur.  So  a 
pericardial  or  friction  murmur  may  proceed  from  various  conditions, 
irrespective  of  present  pericarditis.  In  short,  the  diagnosis  is  neces- 
sarily unattainable.  The  affection  is  one  of  the  rare  forms  of  disease 
which  give  rise  to  more  doubt  and  difficulty,  the  better  acquainted 
the  practitioner  is  with  the  diagnostic  signs  and  symptoms  of  cardiac 
lesions.  He  may  be  aware  that  he  has  to  deal  with  some  anomalous 
affection,  but  he  is  unable  to  determine  its  character.  Here,  as  in 
other  similar  instances,  the  inability  to  arrive  at  the  diagnosis  is 
not,  in  a  practical  point  of  view,  to  be  deplored;  for,  were  the 
existence  of  cardiac  aneurism  determinable,  the  treatment  would 
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be  that  which  is  indicated  by  the  symptoms  without  this  knowledge. 
The  lesion  is  irremediable,  and  the  measures  best  suited  to  retard 
the  dilatation  and  prolong  life,  are  those  which  are  applicable  to 
cases  of  valvular  lesions  and  enlargement,  with  which  the  affection 
is  often  associated. 
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Spontaneous  rupture  of  the  heart  is  a  lesion  of  very  rare  occur- 
rence. It  may  fairly  be  doubted  if  it  has  ever  occurred  as  a  result 
purely  of  the  violent  muscular  activity  of  the  organ.  In  a  physical 
point  of  view,  a  broken  heart  is  a  poetical  license,  exclusive  of  the 
cases  in  which  the  event  is  dependent  on  some  prior  morbid  condi- 
tion of  the  cardiac  parietes.  It  is  an  accident  incidental  to  different 
local  affections.  In  the  great  majority  of  cases,  it  takes  place  in 
consequence  of  softening  from  fatty  degeneration.  It  may  follow 
extravasation  into  the  muscular  substance,  constituting  the  condi- 
tion called  by  the  French  writers  apoplexy  of  the  heart,  which  has 
been  investigated  fully  by  Cruveilhier;  great  attenuation  of  the 
walls  in  some  oases  of  dilatation ;  circumscribed  abscess ;  ulcerative 
perforation  of  the  endocardium ;  and  softening  from  inflammation. 
The  seat  of  rupture,  in  the  vast  majority  of  instances,  is  the  left 
ventricle,  either  on  the  anterior  or  posterior  surface.  Statistics 
differ  as  to  the  relative  liability  of  the  two  surfaces.  It  has  been 
observed  in  the  auricles  as  well  as  in  either  ventricle.  Usually  a 
single  opening  takes  place,  varying  in  size  from  a  very  minute 
aperture  to  a  rent  of  considerable  size ;  but  instances  have  been 
reported  of  rupture  simultaneously  at  several  different  points.  It 
occurs  oftener  in  the  male  than  in  the  female,  and  almost  always  at 
an  advanced  period  of  life.  The  coexistence  of  hypertrophy  or  of 
aortic  obstruction  favors  its  occurrence.  It  may  be  attributable  to 
some  unusual  muscular  exertion  acting  as  an  exciting  cause,  but  in 
a  large  proportion  of  the  reported  cases,  the  patients  were  in  a  state 
of  repose  when  it  took  place.1  The  only  instance  of  rupture  which 
has  fallen  under  my  observation  occurred  in  a  patient  admitted  into 

1  Vide  paper  by  Dr.  Hallowell,  of  Philadelphia,  giving  an  analysis  of  thirty-four 
cases,  in  the  American  Journal  of  Medical  Sciences,  1835.  For  copious  references 
to  the  literature  of  this  subject  see  Bellmgham,  op,  ctf.,  part  II.,  1857. 
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the  Charity  Hospital  at  New  Orleans  with  delirium  tremens.  I  did 
not  see  the  patient  during  life.  He  died  suddenly  and  unexpect- 
edly, no  affection  of  the  heart  having  been  suspected.  On  exami- 
nation after  death,  a  rent  was  found  at  the  upper  and  anterior  part 
of  the  right  ventricle  near  the  pulmonary  artery.  The  inner  layer 
of  muscular  fibres  was  torn  over  a  space  wider  than  the  external 
opening,  showing  the  gradual  progress  of  the  disruption  from 
within.  The  heart  was  enlarged,  weighing  a  fraction  over  fourteen 
ounces.  The  ventricular  walls  were  not  increased  in  thickness. 
The  right  ventricle  was  covered  with  fat,  and  the  walls  presented 
both  the  gross  and  microscopical  characters  of  advanced  fatty 
degeneration.  At  certain  points,  fatty  matter  appeared  to  have 
replaced  the  greater  part  of  the  ventricular  walls,  the  muscular 
tissue  being  reduced  to  a  thin  layer,  not  more  than  a  line  in  thick- 
ness. The  patient  was  about  sixty-five  years  of  age.  The  previous 
history  of  the  case  was  not  ascertained. 

Rupture  of  the  heart  is  almost  inevitably  fatal,  and  death  gene- 
rally follows  at  once.  In  some  instances,  however,  life  has  con- 
tinued for  several  hours.  The  aperture  in  these  instances  was 
quite  small,  or  the  escape  of  blood  was  retarded  by  the  formation 
of  a  coagulum  at  the  point  of  rupture.  A  repair  of  the  solution  of 
continuity  is  perhaps  not  impossible,  although  infinitely  improba- 
ble. Dr.  Walshe  states  that  one  case  has  been  recorded  of  death 
from  rupture  in  which  a  former  rupture  was  discovered,  firmly 
filled  by  a  fibrinous  coagulum  adherent  to  the  wall  of  the  heart. 
The  mechanism  by  which  the  fatal  result  is  produced  has  given 
rise  to  considerable  discussion.  Blood  is  poured  into  the  pericar- 
dial sac  with  more  or  less  rapidity  according  to  the  extent  of  the 
rupture.  But  this  sac  will  not  contain  sufficient  liquid  for  death  to 
be  referred  to  the  hemorrhage  alone.  Paralysis  of  the  heart  from 
the  mechanical  compression  of  the  accumulation  of  blood  within 
the  pericardial  sac  is  doubtless  an  important  agency. 

Time  and  opportunity  are  seldom  offered  for  an  investigation 
with  reference  to  diagnosis.  If  life  be  prolonged  for  some  hours, 
the  symptoms  are  those  which  denote  syncope  with  praecordial 
distress,  and  coma  may  ensue  before  dissolution.  Happily  here,  as 
in  other  instances  in  which  a  positive  diagnosis  is  unattainable,  it 
would  not,  if  attainable,  affect  the  treatment.  The  indications 
derived  from  the  symptoms  alone  are  those  which  would  be  fur- 
nished by  the  knowledge  of  the  accident  which  has  occurred. 
Death  occurring  suddenly,  or  a  few  hours  after  the  sudden  develop- 
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ment  of  alarming  syncope,  in  a  person  advanced  in  years,  who  had 
previously  presented  evidence  of  cardiac  disease,  and  especially  of 
fatty  degeneration,  warrants  a  strong  suspicion  of  rupture. 

Bupture  of  the  valves  of  the  heart,  or  of  the  tendinous  cords  and 
papillary  muscles,  falls  more  appropriately  under  the  head  of  val- 
vular lesions  than  in  the  present  connection. 

In  addition  to  the  lesions  affecting  the  walls  of  the  heart,  which 
have  been  considered  in  this  chapter,  there  are  some  others, 
extremely  rare  and  unattended  by  any  distinctive  symptoms  or 
signs,  and,  therefore,  of  little  interest  or  importance  in  a  practical 
point  of  view.  Carcinomatous  and  tuberculous  deposits  have  been 
known  to  extend  from  beneath  the  endocardial  and  pericardial 
membranes  more  or  less  into  the  muscular  substance  of  the  organ. 
Few  organs  of  the  body,  however,  are  more  exempt  from  these 
heteromorphous  formations  than  the  heart.  So  slight  is  the  pro- 
bability of  their  existence  in  a  given  individual  case,  that  they  are 
scarcely  to  be  taken  into  account '  in  the  investigation  of  cardiac 
affections  which  are  evidently  anomalous.  The  presence  of  these 
deposits  in  other  parts  of  the  body  may  constitute  a  slight  ground 
for  suspicion  that  they  have  invaded  the  heart,  if  the  signs  and 
symptoms  show  that  the  organ  is  affected  with  some  indeterminable 
form  of  disease.  In  this  category  are  to  be  included  extravasation 
of  blood,  or  cardiac  apoplexy,  to  which  allusion  has  been  already 
made,  and  cysts  containing  entozoa. 


CHAPTER  III. 

LESIONS  AFFECTING  THE  VALVES  AND  ORIFICES 

OF  THE  HEART. 

Aortic  lesions — Mitral  lesions — Primary  effects  of  valvular  lesions  on  the  circulation— 
Points  to  be  observed  in  post-mortem  examinations — Pathological  processes  involved  in 
the  production  of  valvular  lesions — Symptoms  and  secondary  pathological  offsets  of 
lesions  affecting  the  valves  and  orifices  of  the  heart — Symptoms  and  pathological  enacts 
referable  to  the  heart — Enlargement  of  the  several  portions  of  the  heart  in  relation  to 
mitral,  aortic,  tricuspid,  and  pulmonic  lesions,  respectively — Pain,  palpitation,  the  pulse, 
venous  turgescence,  and  pulsation — Symptoms  and  pathological  effects  referable  to  the 
circulation — Cardiac  dropsy — Arterial  obstruction  by  fibrinous  deposits  detached  from 
the  valves  or  orifices  of  the  heart  (embolia) — Symptoms  and  pathological  effects  refera- 
ble to  the  respiratory  system :  Dyspnoea,  cardiac  asthma,  cough,  muoo-serous  expectora- 
tion and  hsemoptysis,  pulmonary  apoplexy  and  oedema,  bronchitis,  pneumonitis,  pleurisy, 
and  emphysema— Symptoms  and  pathological  effects  referable  to  the  nervous  system : 
Apoplexy,  paralysis,  arterial  obstruction,  defective  supply  of  blood  to  brain,  pseudo- 
apoplexy,  cephalalgia,  vertigo,  tinnitus  aurium,  etc.,  sleep,  mental  condition— Symp- 
toms and  pathological  effects  referable  to  the  digestive  system  and  nutrition  :  Hepatio 
congestion,  nutmeg  liver,  portal  congestion,  enlargement  of  liver,  oirrhosis,  indigestion, 
hsematemesis,  enterorrhoea,  melsna,  haemorrhoids,  enlargement  of  spleen,  nutrition- 
Symptoms  and  pathological  effects  referable  to  the  genito-urinary  system  :  Congestion  of 
kidneys,  diminished  secretion  of  urine,  albuminuria,  structural  degenerations  of  kidney, 
or  Bright' s  disease— Generative  funotions — Symptoms  and  pathological  effects  referable 
to  the  countenance  and  external  appearance  of  the  body :  Lividity,  expression,  ansemia, 
capillary  congestion,  erythema,  bloodless  fingers. 

Lesions  of  the  valves  or  orifices  of  the  heart,  or  valvular  lesions, 
as  they  are  concisely  called,  are  present  in  a  very  large  proportion 
of  the  cases  of  organic  disease  of  this  organ  which  come  under  the 
cognizance  of  the  physician.  In  addition  to  the  intrinsic  interest 
which  they  possess  as  subjects  for  clinical  study,  they  are  important 
as  standing  in  a  causative  relation  to  other  cardiac  lesions,  more 
especially  enlargement  of  the  heart,  and  also  as  giving  rise  to 
pathological  effects  manifested  in  other  parts  of  the  body".  They 
are  important  as  sustaining  a  relation  of  dependence  to  other  dis- 
eases, particularly  acute  rheumatism,  a  relation  which  has  been 
established  by  modern  researches.  In  connection  with  physical 
signs,  and  as  exemplifying  the  wonderful  precision  of  diagnosis 
which  has  resulted  from  the  application  of  auscultation  within  the 
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past  few  years,  the  ciinical  study  of  these  lesions  is  highly  interest- 
ing. Inquiries  with  respect  to  tbeir  origin  and  mode  of  production 
involve  pathological  points  of  much  interest  and  importance.  To 
the  latter,  brief  reference  will  alone  be  made,  a  full  discussion  of 
them  being  inconsistent  with  the  practical  objects  of  this  work. 
The  various  morbid  appearances  incidental  to  the  lesions  will  be 
summarily  considered,  a  lengthened  description  belonging  more 
appropriately  to  works  on  pathological  anatomy.  In  treating  of 
valvular  lesions,  the  main  objects  will  be  to  show  their  immediate 
and  remote  effects,  the  symptomatic  phenomena  to  which  they  give 
rise,  their  physical  signs  and  diagnosis,  and,  finally,  the  indications 
for  treatment.  The  physical  signs  of  these  lesions  consist  of  abnor- 
mal modifications  of  the  natural  heart-sounds,  and  also  of  super- 
added adventitious  sounds  distinguished  as  murvwrs.  Tho  import- 
ance of  the  latter,  and  the  various  considerations  connected  with 
their  diagnostic  application,  require  that  they  should  be  treated  of 
at  some  length. 

Lesions  of  the  valves  and  orifices  of  the  heart,  exclusive  of  con- 
genital malformations,  are  seated  as  a  rule  in  the  left  half  of  the 
organ  ;  that  is  to  say,  in  the  great  majority  of  cases  they  are  eitliur 
mitral  or  aortic.  The  tricuspid  and  pulmonic  valves  and  attteafl 
rarely  become  affected  after  birth.  Still  more  unfrequently  do  the 
latter  present  extensive  structural  alterations  such  as  are  often 
found  in  the  corresponding  situations  in  the  left  half.  When,  they 
occur,  they  are  generally,  but  not  invariably,  associated  with  mitral 
and  aortic  lesions.  It  is  a  curious  fact  that  the  lesions  of  foetal 
life,  giving  rise  to  the  congenital  malformations  which  will  be  no- 
ticed in  a  subsequent  chapter,  affect  by  preference  the  right  half 
of  the  heart,  reversing  the  rule  which  obtains  after  birth.  The 
changes  which  the  valves  and  orifices  present  in  different  cases, 
vary  greatly  in  degree  and  kind.  The  morbid  appearances  are 
exceedingly  diversified.  As  before  remarked,  a  full  description 
of  these  belongs  more  appropriately  to  the  works  on  pathological 
anatomy,  and  to  these  the  reader  is  referred.1  I  shall  content 
myself  with  a  simple  enumeration  of  the  more  prominent  forms  or 
varieties,  considering  the  aortic  and  the  mitral  lesions  under  distinct 
heads.  Pulmonic  and  tricuspid  lesions  will  be  noticed  in  connec- 
tion with  the  pathological  effects  of  valvular  lesions,  referable  to 
the  heart,  and  also  in  treating  of  congenital  malformations. 

1  IS.pkitanskj-'s  great  work,  or  Jonea  and  Sii-reking,  may  be  consulted  for  this 
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Aortic  Lesions. — Lesions  may  be  confined  to  one  or  two  of  the 
semilunar  segments ;  but  in  general  all  are  more  or  less  affected, 
although  rarely  in  an  equal  degree.  The  segments  may  be  simply 
thickened  and  somewhat  contracted.  If  the  contraction  be  not 
enough  to  render  them  insufficient,  that  is,  permitting  regurgita- 
tion, the  thickening  only  renders  their  action  less  free  than  in  health. 
One  or  both  the  surfaces  may  present  vegetations  or  excrescences, 
varying  in  size  from  a  pin's  head  to  a  pea  or  bean.  These  are 
frequently  situated  on  or  near  the  free  extremity  of  the  segmental 
I  have  seen  in  one  case  masses  resembling  fibrin  attached  to  the 
lower  surface,  as  large  collectively  as  a  walnut,  hanging  down* 
ward  an  inch  within  the  ventricle.  These  vegetations  are  sometimes 
easily  detached,  so  easily  as  to  render  it  altogether  probable  that 
they  are  sometimes  washed  away  by  the  current  of  blood  daring 
life.  In  other  instances  they  are  firmly  attached.  They  must,  in 
proportion  to  their  number  and  size,  embarrass  the  movements  of 
the  valve.  Morbid  growths  of  cartilaginous  hardness,  and  calca- 
reous deposits  are  often  found  situated  at  the  attached  margins 
of  the  semilunar  segments,  extending  partially  or  entirely  over 
them.  These  render  the  segments  more  or  less  rigid  and  perma- 
nently expanded.  One  or  more  of  them  may  be  thus  affected. 
In  proportion  to  the  amount  of  morbid  material,  and  the  space 
which  the  expanded  segment  or  segments  occupy,  will  the  size  of 
the  arterial  orifice  be  diminished,  and  the  current  of  blood  broken 
and  interrupted.  Occasionally  the  segments  become  united  at  their 
sides,  and,  remaining  expanded,  the  orifice  is  diminished  to  a  small 
aperture.  I  have  seen  it  as  small  as  a  crow's  quill ;  it  has  been 
observed  even  considerably  smaller  than  this,  so  as  hardly  to  admit 
the  passage  of  a  fine  probe.  One  or  more  of  the  segments  may  be 
expanded  and  crumpled,  being  bent  either  upward  or  downward. 
They  are  sometimes  greatly  shrivelled  or  corrugated,  leaving  a  per- 
manently open  aperture  of  greater  or  less  size.  The  partition 
between  two  of  the  segments  is  occasionally  wanting,  fusion  into  a 
single  segment  having  taken  place.  It  is  sometimes  difficult  to  say 
whether  this  is  due  to  disease  after  birth,  or  a  congenital  malforma- 
tion. Attenuation  of  the  segments  is  another  variety  of  lesion,  a 
species  of  atrophy,  and  in  this  condition  they  are  liable  to  become 
perforated  or  cribriform. 

Finally,  rupture  may  take  place  in  different  directions.  A  seg- 
ment may  be  torn  vertically  from  the  free  margin  toward  the  base; 
it  may  be  partially  torn  away  from  its  attachment,  or  there  may  be 
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one  or  more  fissures  at  the  base,  the  lateral  ends  remaining  attached. 
These  different  varieties  of  lesion  are  by  no  means  observed  sepa- 
rately in  different  cases,  but  they  are  usually  to  a  greater  or  less 
extent  combined  in  the  same  case. 

Mitral  Lesions. — These  are  essentially  the  same  as  the  aortic 
lesions,  the  points  of  difference  relating  chiefly  to  the  different  form 
and  arrangement  of  the  mitral  valve.  They  consist  of  thickening 
and  contraction  of  the  valvular  curtains ;  rigidity  from  calcareous 
deposit ;  attenuation  and  perforation ;  adhesion  of  the  sides  of  the 
two  curtains,  giving  rise  to  a  funnel-shaped  canal  from  the  auricle 
to  the  ventricle,  opening  into  the  latter  by  a  slit  or  small  aperture ; 
adhesion  of  the  curtains  to  the  walls  of  the  heart ;  shortening  and, 
in  some  instances,  cretaceous  hardness  and  brittleness  of  the  ten- 
dinous cords ;  accumulation  of  masses  of  calcareous  matter  at  the 
base  of  the  curtains,  diminishing  the  size  of  the  auriculo-ventricular 
orifice,  and  presenting  an  irregular  surface  to  the  current  of  blood; 
rupture  of  the  curtains  in  various  directions  and  of  the  tendinous 
cords ;  warty  vegetations  or  excrescences  and  deposit  of  fibrin  in 
masses  of  variable  form  and  size,  adhering  loosely  or  firmly,  etc. 
This  valve  is  subject  to  circumscribed  dilatations  called  aneurisms, 
which  form  pouches  varying  from  the  size  of  a  pea  to  that  of  a 
walnut,  protruding  into  the  cavity  of  the  auricle,  and  containing 
coagula  or  laminated  fibrin.  These  aneurismal  dilatations  present, 
in  some  instances,  all  the  membranous  structures  of  the  valve 
unbroken,  and,  in  other  instances,  perforation  of  one  of  the  endo- 
cardial laminae,  the  distinction  between  false  and  true  aneurisms 
being  thus  maintained  here  as  in  aneurismal  dilatations  of  the 
cardiac  walls.    This  variety  of  lesion  is  of  rare  occurrence. 


The  foregoing  summary  of  the  various  lesions  affecting  the 
valves  and  orifices  of  the  heart  is  intended  merely  to  refresh  the 
memory  of  the  reader.  In  order  to  form  a  proper  idea  of  the  great 
diversity  of  morbid  appearances,  it  is  important  to  consult  works 
on  morbid  anatomy  in  which  they  are  fully  described  and  illus- 
trated, and,  as  far  as  practicable,  also  to  examine  morbid  specimens. 
The  immediate  pathological  importance  of  the  lesions  depends  on 
the  primary  effects  which  they  produce  on  the  blood-currents. 
Arranged  with  reference  to  these  effects,  they  may  be  distributed 
into  three  classes,  to  wit:  First,  as  involving  obstruction  to  the 
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onward  or  direct  blood-currents ;  second,  as  inducing  insufficiency  of 
the  valves  and  allowing  regurgitation  or  retrograde  currents ;  and, 
third,  as  interfering  more  or  less  with  the  freedom  of  the  action  of 
the  valves  and  roughening  surfaces  which  are  normally  smooth  and 
polished,  but  without  giving  rise  to  either  obstruction  or  insuffi- 
ciency. Of  these  three  divisions,  according  to  the  primary  effects 
of  the  lesions,  the  two  first  alone  possess  much  immediate  patho- 
logical importance.  The  last  class  of  lesions  affect  the  blood- 
currents  but  little  or  not  at  alL  Their  pathological  importance  is 
remote,  that  is,  it  relates  to  a  prospective  period  when,  by  ending 
in  more  serious  changes,  they  may  induce  either  obstruction  or 
insufficiency.  In  the  clinical  study  of  valvular  lesions,  however,  it 
is  highly  important,  as  will  hereafter  appear,  to  bear  in  mind  the 
fact  that  abnormal  conditions  may  exist  which  are  not  of  immediate 
pathological  importance,  inasmuch  as  they  do  not  involve  either 
contraction  of  the  orifices  or  regurgitation,  but  which  give  rise  to 
physical  signs.  To  this  important  fact  reference  will  again  be 
made. 

The  primary  effects  of  valvular  lesions  on  the  circulation,  which 
are  of  a  nature  to  possess  immediate  pathological  importance!  are, 
then,  produced  by  means  of  obstruction  and  insufficiency.  Other 
things  being  equal,  the  degree  of  importance  belonging  to  these 
effects  is  proportionate  to  the  amount  of  obstruction  and  insuffi- 
ciency. Obstruction  may  exist  without  insufficiency,  and  vice  versd, 
but  it  often  happens  that  the  lesions  are  such  as  to  occasion  both  at 
the  same  time.  These  remarks  apply  indifferently  to  aortic  and  to 
mitral  lesions.  Now,  aortic  lesions  may  exist  without  mitral  lesions, 
and  vice  versd,  but  frequently  lesions  are  present,  in  the  same  case, 
in  both  situations.  Cases  are  greatly  diversified  by  the  different 
combinations  of  aortic  and  mitral  lesions  and  their  primary  effects. 
Thus,  there  may  be  lesions  of  either  the  aortic  or  mitral  orifice 
separately,  which  involve  insufficiency  without  obstruction;  the 
lesions  in  either  situation  may  occasion  obstruction  without  insuffi- 
ciency ;  obstructive  aortic  lesions  may  be  associated  with  regurgitant 
mitral  lesions,  or  vice  versd ;  there  may  be  obstruction,  or,  on  the 
other  hand,  regurgitation,  both  at  the  aortic  and  mitral  orifice,  and, 
finally,  aortic  and  mitral  lesions  may  coexist,  each  involving  both 
obstruction  and  insufficiency.  These  various  combinations  would 
seem  to  render  the  clinical  study  of  the  valvular  lesions  extremely 
complicated,  but  the  application  to  this  study  of  physical  explora- 
tion has  rendered  it  practicable,  in  most  cases,  to  determine  whether 
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aortic  or  mitral  lesions  exist  separately  or  combined,  whether  ob- 
struction or  regurgitation,  or  both,  are  produced  by  existing  lesions, 
and  to  estimate  the  amount  of  damage  which  the  heart  has  sustained. 
The  reader  will  be  better  able  to  judge  of  the  correctness  of  this 
statement  alter  the  physical  signs  and  diagnosis  have  been  con- 
sidered. 

As  regards  relative  frequency  in  the  occurrence  of  mitral  and 
aortic  lesions,  in  my  own  experience,  the  former  slightly  preponde- 
rate. Of  104  recorded  cases,  in  40  the  lesions  were  mitral,  and  in 
S7  aortic.  In  14  of  these  cases  mitral  and  aortic  lesions  coexisted, 
MB  only  were  the  tricuspid  or  pulmonic  valves  the  seat  of 
lesions.  Of  367  cases  analyzed  by  Dr.T.  K.  Chambers,  the  mitral  and 
•Ortio  ralres  were  affected  with  thickening,  contraction,  or  morbid 
deposH  in  121;  the  aortic  valves  wero  affected  alone  in  107;  the 
mitral  in  96;  the  mitral  and  tricuspid  valves  in  10;  the  mitral, 
■Ortio,  and  tricuspid  in  10;  the  four  sets  of  valves  in  9;  the  tricus- 
pid alone  in  1 ;  the  tricuspid  and  aortic  in  2 ;  the  aortic,  mitral,  and 
lonary  in  2;  the  tricuspid  and  aortic  in  2;  and  the  aortic  and 

Imouary  valves  in  4.' 

In  iliUTTiiining  the  pathological  importance  of  lesions  at  post- 
iiiorum  examinations,  the  points  for  observation  are  embraced  in 
the  following  questions :  Is  there  contraction  of  one  or  more  of  the 
orifices,  and,  if  so,  to  what  extent?  Are  the  arterial  or  auricular 
valves  sufficient  to  protect  the  orifices,  and,  if  not,  how  great  is  the 
insufficiency?  These  points  are  to  be  settled  by  laying  open  the 
cavities  and  carefully  examining  the  orifices  and  valves.  With  a 
proper  knowledge  of  the  normal  appearances,  the  existence  or 
otherwise  of  contraction  or  insufficiency  may  be  readily  ascertained 
by  the  eye,  and  the  amount  of  obstruction  or  regurgitation  esti- 
mated accurately  enough  for  practical  purposes.  The  sufficiency 
or  insufficiency  of  the  aortic  valve  may  be  ascertained,  before  lay- 
ing open  the  cavities  and  vessels,  by  resorting  to  the  water  test. 
This  test  consists  in  suspending  the  heart  by  hooks  introduced  into 
the  aorta  above  the  valves,  having  first  tied  the  coronary  arteries 
and  opened  the  left  ventricle  by  slicing  orV  the  apes  of  the  organ, 
and  then  pouring  a  stream  of  water  into  the  aorta.  If  the  valve  be 
sufficient,  little  or  no  water  passes  ioto  the  ventricle ;  but  if  there 
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<   ii,  ,-,.i„ ,,::.■„  Fttfotsffam.     Bril.  »nd  For.  Med.-Clilr.  Rot.,  vol.  iii.,  1853.     In 
em  cases  were  (irolml.lv  included  cases  of  cougemtal  malformation.     The  valves 
ii  ::i;7  of  2101  bodies  examined. 
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be  insufficiency,  the  water  escapes  more  or  less  freely  from  the 
opening  at  the  apex.  This  test  is  far  less  reliable  in  its  application 
to  the  mitral  valve.  It  is  applied  to  this  valve  by  suspending  the 
heart  with  the  apex  upwards,  the  left  ventricle  having  been  opened, 
and  the  aorta  and  coronary  arteries  tied.  If  water  poured  into  the 
opening  at  the  apex  do  not  pass  into  the  left  auricle,  the  mitral 
valve  is  sufficient.  This  test  demonstrates  sufficiency  in  a  certain 
number  of  cases.  But  if  the  water  pass  into  the  auricle,  it  does  not 
follow  that  the  mitral  valve  was  insufficient  during  life,  the  condi- 
tions being  so  widely  different  in  this  experiment.  If  the  orifices 
are  contracted  so  as  to  oppose  an  obstacle  to  the  blood-current,  it  is 
obvious  to  the  eye,  provided  the  observer  have  been  accustomed  to 
examine  hearts  in  which  the  size  of  the  orifices  is  normal.  In 
recording  post-mortem  observations,  it  has  been  customary  to  note 
how  many  fingers  may  be  passed  readily  through  the  orifice.  This 
is  a  rough  method  of  measurement,  but  in  most  instances  it  is 
sufficiently  precise.  Greater  accuracy,  of  course,  is  obtained  by 
actual  measurement  either  of  the  diameter  or  circumference.  As 
standards  of  comparison,  the  average  size  in  healthy  hearts  is  to  be 
determined.  The  numerous  measurements  by  Bizot  give  the  fol- 
lowing mean  results:  The  average  circumference  of  the  mitral 
orifice  in  the  adult  male  is  about  four  inches.  The  long  diameter, 
according  to  Dr.  Bellinghara,  is  about  one  inch.  In  the  female, 
the  size  is  somewhat  less.  The  average  circumference  of  the  aortic 
orifice  in  the  adult  male  is  three  inches;  the  diameter,  according  to 
Dr.  Bellingham,  is  about  an  inch.  In  the  female,  the  size  is  some- 
what less.  The  tricuspid  orifice  is  somewhat  larger  than  the  mitral, 
in  health ;  and  this  is  true  of  the  pulmonic  orifice  prior  to  the  age 
of  fifty.  The  observations  of  Bizot  show  that  the  orifices,  as  well 
as  the  heart  itself,  increase  in  size  gradually  from  birth  to  old  age. 
What  pathological  processes  are  involved  in  the  production  of 
valvular  lesions?  This  question  claims  a  few  words  before  passing 
to  consider  the  symptoms  and  pathological  effects  of  these  lesions. 
It  opens  up  a  broad  field,  embracing  mooted  topics,  the  discussion 
of  which  does  not  fall  within  the  scope  of  this  work.  I  shall 
present  very  briefly  the  general  views  which  appear  to  be  most 
consistent  with  our  present  knowledge,  and  which  are  of  import- 
ance in  their  practical  bearings.  Thickening  of  the  valves,  the 
accumulation  of  fibrinous  matter  in  the  form  of  vegetations  or 
excrescences,  and  calcareous  concretions,  are  due  to  abnormal 
deposit,  which  may  either  take  place  as  an  exudation  from  the 
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bloodvessels  or  be  derived  from  the  blood  contained  within  the 
heart-cavities.  It  is  certain  that  both  of  these  sources  of  deposit 
are  concerned  in  the  changes  referred  to.  When  fibrinous,  cal- 
careous, or  other  matter  is  situated  beneath  the  endocardial  mem- 
brane, it  must  be  an  exudative  deposit.  An  organized  growth  is 
to  be  considered  as  exudative.  On  the  other  hand,  it  is  sufficiently 
well  ascertained  that  more  or  less  of  the  deposit,  in  certain  instances, 
proceeds  from  fibrin  attracted  from  the  blood  exterior  to  the  vessels, 
i.  en  within  the  chambers  of  the  heart.  Roughness  of  the  endo- 
cardial membrane  conduces  to  deposit  from  this  source.  This  is 
illustrated  by  Mr.  Simon's  experiment  of  passing  a  thread  through 
an  artery ;'  fibrin  coagulates  and  adheres  to  the  thread,  presenting 
an  appearance  not  unlike  the  so-called  vegetations  sometimes 
observed  on  the  valves.  It  is  by  no  means  probable  that  these 
fibrinous  concretions  are  organizable.*  There  is  reason  to  suppose 
that  their  production  is  favored  by  certain  conditions  of  the  blood, 
such  as  a  superabundance  of  the  fibrinous  element,  which  occurs  in 
various  affections,  and  especially  in  acute  rheumatism.  The  deposit 
from  either  source  undergoes  metamorphoses,  produced  by  the 
elimination  of  certain  constituents  and  the  addition  of  others. 
Thus,  a  deposit  primarily  fibrinous,  may  become;  in  the  course  of 
time,  calcareous.  The  contraction  or  shortening  of  valves,  their 
rigidity  and  permanent  expansion,  crumpling,  rupture,  etc.,  are 
ulterior  results  of  deposit  and  the  metamorphoses  which  it  under- 
goes. Attenuation  and  cribriform  perforations  are  due  to  defective 
nutrition  or  atrophy,  which  may  render  the  valves  unable  to  sustain 
the  pressure  of  the  blood,  and  give  rise  to  laceration.  By  a  per- 
version of  nutrition,  also,  according  to  Bokitansky,  a  gelatinous 
substance  is  sometimes  substituted  for  the  fibrous  tissue  of  the 
valves,  rendering  them  weak  and  liable  to  rupture.  To  what 
extent  is  inflammation  involved  in  these  processes?  Post-mortem 
examinations,  when  death  has  occurred  during  or  shortly  after  an 
attack  of  acute  endocarditis,  have  shown  that  the  inflammation 
affects  more  especially  the  valves,  and  leads  to  deposit  both  by 
exudation  and  coagulation.  Moreover,  clinical  observation  shows 
that,  in  the  great  majority  of  the  cases  of  valvular  lesions,  the 
persons  affected  have,  at  some  former  period  of  their  lives,  expe- 

1  Lectures  on  General  Pathology. 

*  Vide  Ch.  Robin  in  Dictionnaire  do  M6deoine,  par  Nysten,  1854 ;  also  Chimie 
Anatomique,  par  Robin  et  Verdeil. 
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rienced  one  or  more  attacks  of  acute  rheumatism,  a  disease  which 
clinical  observation,  within  late  years,  also  has  shown  to  be  com- 
plicated with  endocarditis  in  a  large  proportion  of  instances.1  From 
these  facts  it  may  be  logically  inferred  that  valvular  lesions  ori- 
ginate most  frequently  in  endocardial  inflammation.  The  imme- 
diate local  effects  of  endocarditis,  as  will  be  seen  when  we  come  to 
treat  of  that  affection,  are  generally  unimportant.  During  the 
progress  of  the  endocarditis,  and,  perhaps,  for  many  years  after- 
wards, there  may  be  no  obvious  symptoms  denoting  cardiac  lesions. 
The  structural  changes  which  these  effects  gradually  induce,  at 
length  give  rise  to  obstruction  or  regurgitation,  or  both,  and,  finally, 
symptoms  are  developed  which  point  to  the  heart  as  the  seat  of 
disease.  When,  thus,  inflammation  constitutes  the  first  step  in  the 
production  of  lesions  of  structure,  it  is  a  by -gone  and  remote  event 
at  the  time  these  lesions  have  become  of  immediate  pathological 
importance ;  it  has  long  before  ceased  to  be  an  active  element  of 
the  cardiac  affection,  its  products,  with  their  metamorphoses,  and 
the  changes  induced  by  them,  having,  by  degrees,  led  to  the  exist- 
ing morbid  condition  of  the  organ.  But  it  is  not  probable  that  the 
lesions  originate  always  in  inflammation.  An  exudation  similar 
to  that  which  constitutes  the  atheroma  of  arteries  is  apparently 
the  first  event  in  some  cases.  This  cannot  be  considered  as  involv- 
ing inflammation,  unless  the  term  be  so  defined  as  to  embrace 
every  process  attended  by  a  solidifying  deposit.  There  is  no 
ground  to  suppose  that  attenuation  or  atrophy,  and  the  gelatinous 
degeneration  described  by  Rokitansky,  are  dependent  on  an  inflam- 
matory action. 

1  Of  sixty-one  cases  of  valvular  lesions,  in  the  histories  of  which  the  existence  or 
non-existence  of  rheumatism  at  a  former  period  of  life  is  noted,  this  affection  had 
occurred  in  forty-three.  Rheumatism  had  existed  in  a  larger  proportion  of  the 
cases  of  mitral  than  of  aortic  lesions.  Of  twenty-nine  cases  of  mitral  lesions,  rheu- 
matism had  occurred  in  twenty.  Of  fourteen  cases  of  aortic  lesions,  rheumatism 
had  occurred  in  seven.  The  oases  of  aortic  and  mitral  lesions,  however,  presented 
the  largest  proportion  in  which  rheumatism  had  existed.  Of  eighteen  cases,  this 
affection  occurred  in  sixteen. 
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SYMPTOMS  AND  SECONDARY  PATHOLOGICAL  EFFECTS 
OF  LESIONS  AFFECTING  THE  VALVES  AND  ORIFICES 
OF  THE  HEART. 


The  primary  effects  of  valvular  lesions,  which  are  of  immediate 
pathological  importance,  have  been  already  considered.  They  are, 
obstruction  to  the  passage  of  blood  by  contraction  of  the  orifices, 
regurgitation  or  the  flow  of  blood  in  a  retrograde  direction  owing  to 
insufficiency  of  the  valves,  these  effects  being  produced  either 
separately  or  conjointly.  Hence,  the  lesions  affecting  the  valves  or 
orifices  may  be  distinguished  as  obstructive  or  regurgitant  lesions ; 
and  as  all  the  valves  or  orifices  ofc  the  heart  may  be  affected  either 
separately  or  in  various  combinations,  valvular  lesions  may  be 
divided  after  their  seat  and  primary  effects  into  obstructive  and  re- 
gurgitant lesions,  situated  respectively,  at  the  mitral  and  aortic  ori- 
fices, and,  much  more  rarely,  at  the  pulmonic  and  tricuspid  orifices. 
The  secondary  or  remote  pathological  effects  of  these  lesions,  for  the 
most  part,  are  traceable  to  the  primary  effects.  The  disturbance  of 
the  circulation,  due  to  cardiac  obstruction  and  regurgitation,  singly 
or  combined,  gives  rise  to  a  great  number  and  variety  of  morbid 
conditions  and  manifestations  intrinsically  more  or  less  serious,  and 
important,  also,  as  symptoms  of  the  heart  affection.  It  will  be  most 
convenient  to  arrange  these  ulterior  effects  according  to  the  differ- 
ent anatomical  systems  in  which  they  occur.  Pathological  effects  of 
much  importance  are  produced  in  the  heart  itself;  other  effects  are 
appropriately  considered  as  pertaining  to  the  vascular  system,  not 
being  limited  in  their  consequences  to  any  particular  situation; 
others  relate  respectively  to  the  respiratory,  nervous,  digestive, 
genito-urinary  systems,  etc.  In  considering  the  effects  after  this 
arrangement,  their  relations  to  obstructive  and  regurgitant  lesions 
seated  at  the  different  orifices  will  be  incidentally  considered. 

Symptoms  and  Pathological  Effects  referable  to  the  Heart. 

Valvular  lesions  involving  obstruction  or  regurgitation,  sooner 
or  later,  in  the  great  majority  of  cases,  lead  to  enlargement  of 
the  heart.  They  lead  to  this  result  by  inducing  over-distension  of 
the  cavities  and  over-excitement  of  the  organ,  as  has  been  con- 
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sidered  in  the  chapter  devoted  to  the  subject  of  enlargement  The 
enlargement  may  be  due  either  to  predominant  hypertrophy  or 
dilatation.  The  latter  predominates  in  most  instances  in  which  the 
cardiac  disease  has  existed  for  a  long  period,  and  proved  directly 
fatal,  i".  e.  when  death  is  not  attributable  to  an  intercurrent  affec- 
tion. The  hypertrophy  or  dilatation  is  generally  marked  in,  and 
may  be  limited  to  certain  portions  of  the  heart.  The  enlargement 
commences  at  one  of  the  ventricles  or  auricles,  according  to  the 
situations  of  the  valvular  lesions,  and  thence  extends  successively 
over  the  other  compartments,  observing  a  general  rule  of  extension, 
exceptions  to  the  rule,  however,  occurring  not  unfrequently. 

Obstructive  or  regurgitant  lesions  at  the  mitral  orifice  induce,  as 
a  rule,  first,  dilatation  of  the  left  auricle ;  next,  dilatation  or  hyper- 
trophy of  the  right  ventricle ;  next,  dilatation  of  the  right  auricle, 
and  finally,  in  most  cases,  more  or  less  enlargement  either  by 
hypertrophy  or  dilatation  of  the  left  ventricle.  This  is  the  regular 
order  of  effects  upon  the  heart,  the  mechanism  of  which  has  been 
already  described.  Variations  from  this  rule  are  frequently 
observed.  Thus  the  right  auricle  is  sometimes  much  more  dilated 
than  the  left,  when  the  valvular  lesions  are  exclusively  mitral ;  and 
occasionally  under  these  circumstances,  the  left  ventricle  is  found 
to  be  more  enlarged  than  the  right.  In  these  exceptional  instances, 
either  the  walls  of  the  portions  which  are  enlarged  out  of  the 
natural  order,  are  particularly  prone  to  enlargement,  or  there  exists 
causes  superadded  to  the  valvular  lesions.  Thus,  emphysema,  co- 
existing with  mitral  lesions,  will  cause  the  enlargement  of  the  right 
ventricle  and  auricle  to  preponderate  much  more  than  if  the  mitral 
lesion  existed  alone.  In  some  cases,  superadded  causes  may  exist 
remote  from  the  heart,  which  are  not  readily  ascertained,  causing 
enlargement  of  the  left  ventricle  to  preponderate,  when,  as  a  result 
of  mitral  lesion  alone,  this  should  be  the  cavity  last  and  least  affected. 
As  an  exceptional  occurrence  the  left  ventricle  is  sometimes  dimi- 
nished in  size  when,  in  consequence  of  mitral  lesions,  the  other  por- 
tions are  eularged.  This  fact,  first  pointed  out  by  Dr.  Law,  of 
Dublin,  is  explained  by  the  diminished  supply  of  blood  received 
by  that  ventricle  when  there  exists  much  obstruction  of  the  mitral 
orifice.  The  enlargement  of  one  ventricle  may  be  by  hypertrophy, 
and  that  of  the  other  by  dilatation.  Thus  the  right  ventricle  may 
be  hypcrtrophied  and  the  left  dilated,  or  vice  versd.  The  amount 
of  enlargement  of  the  heart,  as  a  whole,  varies  greatly  in  different 
cases,  and  what  is  remarkable,  is  not  proportionate  to  the  amount 


AORTIC    LESION'S. 


129 


of  obstruction  or  regurgitation,  a  fact  which  shows  the  influence  of 
causes  subsidiary  to  the  valvular  lesions.  Very  great  enlarge- 
ment ia  found  associated  with  lesions  involving  only  moderate 
obstruction  or  regurgitation,  and,  on  the  other  hand,  the  heart  is 
Lnui  found  to  be  but  little,  or  not  at  all  enlarged,  when  there 
exists  a  marked  degree  of  contraction  or  i  Dsufficiency.  The  mitral 
orifice  has  been  reduced  to  the  size  oF  a  crow's  quill,  without  notably 
enlargement  of  any  of  the  cavitiea.1  This  fact  aiso  shows  the 
importance  of  causes  superadded  to  valvular  lesions.  As  a  rule, 
contraction  of  the  mitral  orifice,  in  other  words,  obstructiou,  tends 
to  give  rise  to  enlargement,  more  than  insufficiency  or  regurgitation; 
but  the  tendency  is  of  coarse  greater  when,  as  is  frequently  the 
case,  contraction  and  insufficiency  are  conjoined.  The  latter  occurs 
in  the  instances  iu  which  the  curtains  of  the  mitral  valve  become 
adherent  at  their  sides,  leaving  a  funnel-shaped  canal  opening  into 
the  ventricle  by  a  narrow  fissure  resembling  a  button-hole  or  the 
chink  of  the  glottis. 

Enlargement  proceeding  from  aortic  lesions  invariably  com- 
mences at  the  left  ventricle.  If  the  valvular  lesions  are  exclusively 
aortic,  this  ventricle  is  always  enlarged  disproportionately  to  the 
other  portions  of  the  heart,  and  the  enlargement  may  be  limited  to 
notncla.  An  examination  of  the  heart  before  the  cavities 
are  opened  often  suffices  to  show  that  the  valvular  lesions  arc  pro- 
bably aortic.  Either  hypertrophy  or  dilatation  may  predominate 
in  the  enlargement  proceeding  from  these  lesions.  As  a  rule,  if 
the  lesions  are  of  a  nature  to  allow  of  regurgitation  without  pro- 
ducing obstruction,  dilatation  predominates;  but  if  the  lesions 
produce  obstruction  without  regurgitation,  hypertrophy  is  marked. 
This  rule  is  not  without  exceptions,  but  it  holds  good  in  the  great 
majority  of  cases.  Thus,  of  21  cases  of  either  regurgitation  or 
obstruction,  the  notes  of  which  are  before  me,  3  only  were  excep- 
tional. Of  these  21  cases,  in  13  there  existed  regurgitation  without 
contraction,  and  in  2  cases  hypertrophy  was  predominant,  dilatation 
predominating  iu  the  others;  in  8  cases  there  was  obstruction  with- 
out regurgitation,  and  in  all  save  one  hypertrophy  was  predominant. 
Aortic  lesions,  however,  frequently  give  rise  both  to  obstruction 
and  regurgitation,  and  in  proportion  as  the  one  or  the  other  pre- 
ponderates, dilatation  or  hypertrophy  will  be  likely  to  be  marked. 

1  The cabinet  of  the  Boston  Society  for  Medical  Improvement  contains  two  speci- 
illustrative  of  this  statement,  "Ml  printed  catalogue,  pages  73  and  SO. 


I 


130      LESIONS   AFFECTING  THE   VALVES   OF  THE   HEART. 

Usually  the  enlargement  extends  to  the  other  portions  of  the  heart 
The  right  ventricle  is  not  proportionately  enlarged,  unless  there 
are  concurrent  causes  which  exert  their  effect  especially  on  this 
ventricle.  Pulmonary  emphysema,  coexisting  with  aortic  lesions, 
may  render  the  enlargement  of  the  right  ventricle  as  great,  or  even 
greater,  than  that  of  the  left.  Of  the  two  auricles,  the  tendency  of 
aortic  lesions  is  to  dilate,  first  and  especially,  the  left,  but  in  some 
instances  dilatation  of  the  right  is  more  marked.  Enlargement 
associated  with  aortic,  as  well  as  with  mitral  lesions,  is  by  no 
means  in  all  cases  proportionate,  as  regards  amount,  to  the  degree 
of  obstruction  or  regurgitation.  Enormous  enlargement  is  ob- 
served in  cases  in  which  the  contraction  or  insufficiency  is  small, 
and,  on  the  other  hand,  in  some  instances  in  which  the  obstruction 
must  have  been  extremely  great,  the  size  of  the  heart  has  been 
found  slightly  or  not  at  all  increased.  This  fact  is  illustrated  by  a 
specimen  contained  in  the  cabinet  of  the  Boston  Society  for  Medi- 
cal Improvement,  the  aortic  orifice  being  so  much  contracted  as 
hardly  to  admit  of  the  passage  of  a  small  probe.1  These  facts  here, 
as  in  the  case  of  mitral  lesions,  show  the  importance  of  concurrent 
causes  or  morbid  conditions  in  determining  the  amount  of  enlarge- 
ment of  the  heart. 

"When,  as  is  frequently  the  case,  mitral  and  aortic  lesions  are 
associated,  involving,  in  each  situation,  either  obstruction  or  regur- 
gitation, or  both,  the  effects  of  the  two  classes  of  lesions  are  con- 
joined. Other  things  being  equal,  the  enlargement  of  the  heart,  as 
a  whole,  is  proportionately  greater  under  these  circumstances.  The 
aortic  lesions  give  rise  to  enlargement  of  the  left  ventricle,  and 
combine  with  the  mitral  lesions  in  leading  to  enlargement  of  the 
other  portions  of  the  heart.  Among  cases  of  this  description  we 
are  likely  to  find  examples  of  excessive  augmentation  of  bulk, 
constituting  the  cor  bovinum  of  the  old  writers. 

The  pulmonic  and  tricuspid  valves,  as  already  stated,  are  rarely 
the  seat  of  those  structural  changes  which  so  often  affect  the  valves 
of  the  left  side  of  the  heart.  Valvular  lesions,  seated  in  the  right 
side  when  they  occur,  are  usually,  but  not  invariably,  associated 
with  mitral  or  aortic  lesions,  either  separately  or  combined.  Their 
effects  upon  the  heart  are  similar  in  kind  to  those  of  lesions  seated 
in  the  left  side,  the  points  of  departure  for  enlargement  being  the 
right  auricle  in  cases  of  tricuspid  obstruction  or  regurgitation,  and 
the  right  ventricle  in  cases  of  pulmonic  contraction  or  insufficiency. 

1  Vide  Catalogue. 
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Examples  of  great  enlargement  of  the  right  ventricle  are  observed 
in  connection  with  congenital  contraction  of  the  pulmonary  artery. 
Tricuspid  regurgitation  occurs  not  unfrequently  without,  strictly 
speaking,  valvular  lesions  at  this  orifice.    In  certain  cases  of  dila- 
tation of  the  right  ventricle,  the  auricular  orifice  becomes  enlarged, 
the  tricuspid  valve  not  undergoing  a  corresponding  increase  in 
size.    The  consequence  is  insufficiency  of  the  valve,  or  more  or 
less  patency  of  the  orifice.    Tricuspid  regurgitation,  under  these 
circumstances,  plays  an  important  part  in  the  production  of  certain 
pathological  effects  and  symptoms  of  cardiac  disease,  viz.,  jugular 
turgescence  and   pulsation,  general  dropsy,  etc.,  which  will    be 
presently  noticed.    In  post-mortem  examinations,  valvular  insuffi- 
ciency from  this  cause  is  liable  to  be  overlooked  unless  attention 
be  directed  specially  to  the  size  of  the  orifice,  which,  in  its  normal 
condition,  should  not  greatly  exceed  four  inches  in  circumference. 
It  was  remarked  first  by  John  Hunter,  in  his  treatise  on  the  blood, 
that  the  tricuspid  valve  is  not  so  well  adapted  to  afford  complete 
protection  to  the  auricular  orifice  as  the  mitral  valve,  and  hence  he 
infers  that  it  is  less  important  for  this  orifice  to  be  protected  on  the 
right  than  on  the  left  side.    Mr.  Adams,1  of  Dublin,  and  more 
recently  and  elaborately,  Df.  T.  W.  King,*  of  London,  have  advo- 
cated the  opinion  that  the  tricuspid  valve  is  disposed  with  special 
reference  to  regurgitation,  and  that  an  important  part  of  its  func- 
tion is  to  permit  a  retrograde  current  through  the  auricular  orifice 
when  the  right  ventricle  becomes  over-distended.    Dr.  King  bases 
his  view  of  this  "  safety-valve  function,"  as  he  terms  it,  upon  the 
connection  of  the  free  extremities  of  the  anterior  and  right  curtains 
of  the  valve  with  the  anterior  wall  of  the  ventricle,  by  means  of  the 
papillary  muscles  and  tendinous  cords.     This  connection  he  sup- 
poses to  be  such  as  to  involve  a  separation  of  these  two  curtains 
from  the  remaining  or  posterior  curtain  when  the  accumulation  of 
blood  within  the  ventricular  cavity  is  sufficient  to  over-distend  the 
ventricle  and  carry  far  outward  the  anterior  wall.    An  examina- 
tion of  a  large  number  of  hearts  with  reference  to  this  point  leads 
me  to  doubt  whether  over-distension  of  the  ventricle  produces  the 
effect  on  the  anterior  and  right  curtains  of  the  valve,  at  least  in  the 
majority  of  cases,  which  is  attributed  to  it  by  Dr.  King.    JThe 
arrangement  of  the  valve,  however,  is  such  that,  when  the  ventricle 

1  Dublin  Hospital  Reports,  vol.  iv. 

1  Essay  on  "  The  Safety-valve  Function  in  the  Right  Ventricle  of  the  Human 
Heart,"  by  T.  W.  King,  Guy's  Hospital  Reports,  vol.  ii. 
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is  distended,  it  is  highly  probable  more  or  less  regurgitation  takes 
place  at  the  commencement  of  the  ventricular  systole.  But  the 
different  segments  of  the  valve  must  quickly  be  brought  into 
apposition  by  the  systolic  contraction  of  the  ventricle,  and  further 
regurgitation  prevented,  provided  the  valve  be  Bound  and  the 
auricular  orifice  not  enlarged.  It  is  reasonable  to  presume,  with 
Hunter,  that  the  difference  in  arrangement  between  the  tricuspid 
and  mitral  valves  is  not  without  some  important  object ;  and  it  is 
not  improbable  that  the  object  is  to  permit  a  certain  amount  of 
regurgitation.  The  fact  that  the  right  auricular  orifice  is  somewhat 
larger  than  the  left  favors  this  supposition.1 

Obstruction  of  the  coronary  arteries  is  to  be  included  among  the 
pathological  effects  of  valvular  lesions  on  the  heart.  Obstruction 
arises  from  encroachment  of  masses  of  fibrinous  or  calcareous 
deposit  upon  the  mouths  of  these  arteries,  or  an  extension  of 
deposit  into  the  vessels  themselves.  The  supply  of  arterial  blood 
to  the  substance  of  the  heart  is  diminished  in  proportion  as  the 
calibre  of  the  vessels  or  their  openings  into  the  aorta  are  contracted. 
It  is  reasonable  to  infer  that  enfeebled  muscular  action  must  be  the 
immediate  result.  It  is  not  improbable  that  impaired  nutrition, 
involving  softening  and  leading  to  dilatation,  may  follow.  Accord- 
ing to  the  observations  of  Dr.  Swain,*  obstruction  of  the  coronary 
arteries  is  found  in  a  pretty  large  proportion  of  the  cases  of  fatty 
degeneration.  He  observed  this  complication  in  twenty-five  of 
eighty  cases.  The  communications  by  anastomosis  of  the  branches 
of  the  two  coronary  arteries  not  being  very  free,  it  has  been  sup- 
posed that  obstruction  of  one  may  be.  sufficient  to  give  rise  to 
important  pathological  effects.  Atrophy  of  the  muscular  substance 
of  the  heart  has  been  observed  in  connection  with  extreme  obstruc- 
tion from  the  deposit  of  atheroma  or  calcareous  deposit  within 
these  arteries.  Formerly  the  paroxysms  of  severe  pain  which 
occur  during  the  progress  of  some  cases  of  organic  disease  of  the 
heart,  constituting  the  superadded  affection  known  as  angina  pee* 
toris,  were  attributed  to  coronary  obstruction ;  but  clinical  observa- 
tion has  abundantly  shown  this  association  to  be  by  no  means 
constant. 

As  symptoms  referable  directly  to  the  heart  may  be  noticed,  pain, 

1  The  discussion  of  this  subject  belongs  to  physiology.  The  reader  will  find 
some  remarks  advocating  the  view  here  taken  in  the  appendix  to  Hope  on  Diseases 
of  the  Hearty  Am.  ed.,  p.  546. 

8  Med.-Chir.  Trans.,  vide  Bellingham,  op.  cit. 
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palpitation,  abnormal  changes  of  the  pulse,  turgescence  of  the  veins, 
and  venous  pulsation. 

Pain.— Exclusive  of  paroxysms  of  suffering,  frequently  extremely 
severe,  constituting  the  affection  superadded  to  certain  cases  of  or- 
ganic disease  of  the  heart  known  as  angina  pectoris  (an  affection  to 
be  considered  hereafter),  pain  is  not  a  prominent  symptom  of  val- 
vular lesions.  In  the  majority  of  cases,  this  symptom  is,  in  fact, 
wanting.  Absence  of  pain  is  the  rule,  but  occasionally  patients 
complain  of  painful  sensations,  referred  to  the  prcecordia.  A  sense 
of  constriction,  uneasiness,  or  undefinable  distress,  is  oftener  met 
with  than  actual  pain.  These  sensations  are. not  distinctive  of 
organic  disease ;  they  are  quite  as  likely  to  occur  in  connection 
with  merely  functional  disorder  of  the  heart.  When  present,  they 
do  not  indicate  the  particular  seat  of  the  lesions,  but  it  is  undoubt- 
edly true  that  they  occur  more  rarely  in  connection  with  mitral 
than  with  aortic  lesions.  This  statement  will  be  found  to  hold 
good  equally  with  respect  to  paroxysms  of  angina  pectoris.  When 
the  existence  of  valvular  lesions  is  determined,  by  means  of  physi- 
cal signs  presently  to  be  considered,  the  absence  of  pain,  and,  it 
may  be  added,  tenderness  or  soreness  of  the  praecordia,  is  of  some 
weight  in  determining  that  the  affection  of  the  valves  does  not 
involve  existing  inflammation  or  endocarditis.  But,  as  will  be 
seen  hereafter,  pain,  tenderness,  or  soreness  are  by  no  means  always 
present  when  endocardial  inflammation  exists,  so  that  absence  of 
these  symptoms  is  not  proof  against  the  existence  of  endocarditis. 

Palpitation. — A  person  in  health  is  not  conscious  of  the  action  of 
the  heart  except  when  it  is  excited  by  exercise,  mental  emotion,  or 
some  other  transient  cause.  The  abnormal  power  or  violence  of 
this  action  in  some  cases  of  organic  disease,  however,  renders  it 
perceptible  to  the  patient.  It  may  force  itself  on  his  attention,  and 
occasion  annoyance  or  suffering,  the  action  being,  in  some  instances, 
simply  more  or  less  intense,  and  in  others,  at  the  same  time,  irre- 
gular or  intermitting.  The  consciousness  of  an  undue  force  of 
impulsion  is  by  no  means  a  constant  symptom  of  valvular  affec- 
tions. It  does  not  occur  till  the  heart  becomes  enlarged  as  a  result 
of  these  affections.  It  is,  in  fact,  due,  not  directly  to  the  lesions  of 
the  valves  or  orifices,  but  to  the  hypertrophy  to  which  they  give 
rise.  When  the  patient  complains  of  the  beating  of  the  heart,  the 
impulse  is  found,  on  applying  the  hand  over  the  praecordia,  to  be 
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abnormally  forcible.  Portions  of  the  dress  or  body  are  visibly 
moved  by  the  violence  of  the  action.  But  the  patient  often  does 
not  complain  of  this  symptom,  and  may  not  appear  even  to  notice 
it,  when  to  the  observer  it  is  strongly  marked.  It  is  not*  unusual 
for  patients  to  say  that  they  have  never  experienced  palpitation, 
when  the  action  of  the  heart  is  perceived  by  the  hand,  applied 
over  the  pnecordia,  to  be  extremely  violent  and  irregular.  The 
explanation  of  this  is,  the  abnormal  force  having  been  developed 
gradually  and  imperceptibly,  the  mind  has  become  habituated  to  it, 
and  is  unconscious  of  it,  at  least  unless  the  attention  be  directed  to 
it.  Palpitation,  therefore,  may  be  present  as  an  objective  when  it 
is  wanting  as  a  subjective  symptom.  Hence,  also,  the  incon- 
venience which  it  occasions  does  not  always  correspond  with  the 
degree  in  which  it  actually  exists.  Other  things  being  equal,  the 
increased  violence  of  the  heart's  action  is  proportionate  to  the 
amount  of  hypertrophy,  and  especially  hypertrophy  of  the  left 
ventricle. 

The  consciousness  of  undue  violence  or  of  irregularity  of  the 
heart's  action,  exclusive  of  other  circumstances,  is  not  significant  of 
organic  disease.  On  the  contrary,  if  the  patient  complain  of  this  as 
a  prominent  symptom,  the  presumption  is  that  organic  disease  does 
not  exist.  Palpitation  from  functional  disorder  always  occasions 
great  uneasiness,  and  generally  intense  anxiety  and  alarm.  It  is 
quite  otherwise  with  palpitation  incident  to  organic  disease.  It  is 
surprising  how  insensible  patients  frequently  are  to  the  excessive 
force  and  great  irregularity  of  the  action  of  the  heart,  when  due  to 
structural  affections,  and  how  indifferent  they  often  are  when  con- 
scious of  palpitation.  The  contrast,  in  this  respect,  between  cases 
of  organic  disease  and  those  of  merely  functional  disorder  is  very 
striking.  Other  points  serve  to  distinguish  functional  palpitation 
from  that  due  to  organic  disease.  The  latter  is  less  violent,  but, 
to  a  greater  or  less  extent,  constant,  while  the  former  occurs  in 
paroxysms,  in  the  intervals  of  which  the  heart  is  tranquil.  Palpi- 
tation from  organic  disease,  increased  beyond  its  habitual  amount, 
is  occasioned  generally  by  some  obvious  cause,  and  more  especially 
by  muscular  exercise.  Functional  palpitation  occurs  often  when  it 
cannot  be  traced  to  any  exciting  cause,  and  is  more  likely  to  occur 
when  the  patient  is  at  rest  than  when  engaged  in  active  exertion. 
The  former  takes  place  more  frequently  in  the  daytime,  the  latter 
during  the  night.    These  and  other  points  pertaining  to  the  differ- 
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ential  diagnosis  will  be  considered  more  fully  in  treating  of  func- 
tional disorders  of  the  hfeart. 

As  regards  the  relations  of  palpitation  to  the  different  valvular 
lesions,  undue  violence  of  the  heart's  action  occurs  more  frequently, 
and,  as  a  rule,  is  more  marked  in  cases  of  aortic  than  in  cases  of 
mitral  lesions.  This  is  owing  to  the  fact  that  the  former,  more 
than  the  latter,  tend  to  give  rise  to  hypertrophy  of  the  left  ven- 
tricle. The  violence  of  the  impulse,  of  course,  depends  on  the 
amount  of  enlargement  by  hypertrophy  rather  than  by  dilatation, 
and  On  the  activity  of  the  muscular  contractions.  The  patient  is 
more  likely  to  perceive  and  suffer  from  the  violence  of  the  heart's 
action  if  the  hypertrophy  has  been  developed  rapidly  than  if  its 
progress  has  been  very  gradual.  The  irregularity,  of  which  the 
patient  may  or  may  not  be  conscious,  depends,  in  a  great  measure 
at  least,  on  the  variations  in  the  quantity  of  blood  delivered  to  the 
cavities,  in  consequence  of  the  interruption  to  the  currents  by  the 
obstructive  or  regurgitant  lesions.  Irregularity  of  action  due  to 
these  causes  will  be  considered  in  connection  with  the  pulse. 

Pulse. — The  characters  of  the  pulse  are  often  of  considerable 
assistance  in  determining  the  situation,  nature,  and  extent  of  lesions 
affecting  the  valves  and  orifices  of  the  heart.  The  abnormal  varia- 
tions, which  are  important  to  be  considered  with  reference  to  the 
points  just  mentioned,  are  its  size  and  strength  as  compared  with 
the  heart's  impulse,  its  rhythm,  the  equality  or  inequality  of  suc- 
cessive beats,  its  quickness  or  slowness,  the  duration  of  the  move- 
ment of  the  artery  under  the  finger,  etc.  The  frequency  of  the 
pulse,  although  important  as  representing  the  general  condition  of 
the  circulation  aud  the  state  of  the  vital  forces,  has  no  special 
significance  as  regards  valvular  disease. 

In  mitral  lesions  attended  by  regurgitation,  the  size  and  strength 
of  the  pulse  are  diminished  in  proportion  to  the  quantity  of  blood 
driven  backwards,  by  the  systolic  contraction  of  the  left  ventricle, 
into  the  left  auricle.  If  a  small  quantity  only  regurgitates,  the 
pulse  may  still  retain  considerable  volume  and  force;  but  if  the 
amount  of  regurgitation  be  large,  the  pulse  is  notably  weak  and 
small.  The  weakness  and  smallness  of  the  pulse  are  in  contrast 
with  the  impulse  of  the  heart,  as  felt  by  the  hand  applied  over  the 
prsecordia,  provided  the  left  ventricle  be  hypertrophied  and  the 
action  of  the  heart  vigorous.  The  pulse  may  be  regular,  but  often, 
in  an  advanced  stage  of  the  affection,  its  rhythm  is  disturbed ;  it 
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becomes  irregular  or  intermitting.  This,  however,  is  doe,  not 
directly  to  the  regurgitation,  but  to  the  condition  of  the  muscular 
walls  of  the  organ.  Inequality  of  the  pulse,  that  is,  variation  of 
successive  beats  as  respects  size,  force,  etc.,  is  less  characteristic  of 
mitral  regurgitant  lesions  than  of  those  attended  by  obstruction. 
The  pulse  in  cases  of  mitral  regurgitation  is  not  unfrequently 
quick  or  vibratory.  It  presents  this  quality  when  the  regurgita- 
tion is  not  excessive,  and  the  left  ventricle  is  moderately  hyper- 
trophied.  The  frequency  here,  as  in  the  other  varieties  of  valvular 
lesions,  depends  on  the  vital  condition  of  the  heart. 

Mitral  obstructive  lesions  equally,  but  in  a  different  manner, 
involve  diminution  of  the  size  and  strength  of  the  pulse.  In 
regurgitation,  the  pulse  is  rendered  small  and  weak  by  the  deduc- 
tion of  the  blood  which  regurgitates  from  the  quantity  which 
would  otherwise  be  propelled  into  the  aorta  with  each  systole.  In 
obstruction,  the  blood  not  passing  from  the  left  auricle  with  suffi- 
cient freedom,  the  left  ventricle  fails  to  receive  the  quantity  which 
should  be  propelled  into  the  aorta.  In  the  one  case,  the  left  ven- 
tricle is  abundantly  supplied,  but  it  is  not  capable  of  conveying  all 
its  contents  into  the  arterial  system  in  consequence  of  the  insuffi- 
ciency of  the  mitral  valve ;  in  the  other  case,  the  supply  to  the  left 
ventricle  is  deficient,  and  the  blood  accumulates  in  the  left  auricle 
and  pulmonary  vessels.  In  both  cases  the  effect  is  the  same  so  far 
as  regards  the  lessened  quantity  of  blood  propelled  into  the  aorta, 
and  hence  in  both  alike  there  occurs  abnormal  diminution  of  the 
size  and  strength  of  the  pulse.  The  pulse,  under  these  circum- 
stances, as  in  cases  of  mitral  regurgitation,  is  sometimes  quick, 
vibratory,  or  jerking.  Mitral  contraction,  when  extreme,  renders 
the  pulse  not  only  small  and  weak,  but  often  irregular,  intermitting, 
and  unequal.  The  latter  variations  are  observed  especially  when 
the  pulse  is  at  the  same  time  frequent.  The  inequality  depends  on 
the  varying  quantity  of  blood  which  passes  from  the  auricle  to  the 
•  ventricle  between  the  successive  systolic  contractions  of  the  ven- 
tricles. When  the  orifice  is  much  obstructed,  various  circumstances 
prevent  an  equal  supply  of  blood  to  the  ventricle  prior  to  the 
ventricular  systoles,  and  in  proportion  to  the  quantity  of  blood 
propelled  into  the  aorta,  other  things  being  equal,  will  be  the  size 
and  force  of  the  pulse.  When,  from  any  cause,  the  supply  of  blood 
preceding  the  ventricular  systole  is  less  than  usual,  the  pulse,  which 
represents  the  systole  of  the  left  ventricle,  is  unusually  small  and 
^veak.    Under  these  circumstances,  the  action  of  the  heart  is  often 
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increased  in  an  irregular  manner.  A  greater  deficiency  of  blood 
than  usual  causes  the  ventricle  to  contract  for  several  beats  with 
more  frequency,  as  if  to  compensate  by  the  number  of  systolic 
movements  for  the  deficient  supply  of  blood;  hence,  it  is  not  un- 
usual after  several  regular  beats  of  the  pulse,  having  a  certain 
volume  and  strength,  for  a  series  of  rapid  beats  to  ensue,  which  are 
notably  small  and  weak.  As  remarked  by  Dr.  Adams,  "  it  appears 
as  if  there  were  two  pulses,  one  slow  and  deliberate  for  two  or 
three  beats,  succeeded  by  three  or  four  rapid  and  indistinct  pulsa- 
tions."1 Intermittency  of  the  pulse  may  represent  intermittency  of 
the  heart's  action,  but  it  is  sometimes  observed  when  there  is  not  a 
corresponding  interruption  in  the  heart's  impulse.  The  apex -beats 
may  be  felt  by  the  hand  over  the  pracordia  to  take  place  in  regu- 
lar succession,  while  the  pulse  is  found  to  intermit  more  or  less 
frequently.  This  occurs  in  some  cases  of  mitral  obstruction,  the 
explanation  being  that  the  quantity  of  blood  delivered  from  the 
auricle  to  the  ventricle,  through  the  contracted  orifice,  is  at  times 
insufficient  for  the  wave  through  the  remote  arteries  to  be  perceived 
by  the  touch.  The  beats  which,  under  these  circumstances,  are  lost 
at  the  radial  artery,  may  be  distinguishable  at  an  artery  larger  in 
size  and  nearer  the  heart,  viz.,  the  carotid.  Intermittency  of  the 
pulse,  it  must  be  recollected,  is  a  peculiarity  of  the  circulation  in 
some  persons  in  health.  An  intermission,  or  the  loss  of  a  beat, 
occurs  more  or  less  frequently,  the  person  not  being  conscious  of 
its  occurrence.  It  is  not,  therefore,  intrinsically  a  symptom  of  dis- 
ease. It  is  a  curious  fact  that  in  persons  who  present  this  idiosyn- 
crasy the  pulse  ceases  to  be  intermittent  in  disease  attended  by 
febrile  movement.  A  reappearance  of  the  intermissions,  under 
these  circumstances,  is  evidence  of  the  return  of  health.  Weak- 
ness, smallness,  and  irregularity,  as  well  as  intermittency  and  even 
inequality,  it  is  to  be  borne  in  mind,  are  not  distinctive  of  mitral 
or  other  valvular  lesions.  All  these  characters  of  the  pulse  may 
occur  in  cases  of  enlargement  or  fatty  degeneration  uncomplicated 
with  lesions  of  the  valves  or  orifices.  All  may  occur,  moreover, 
in  merely  functional  disorder  of  the  heart.  A  distinguishing  point 
pertaining  to  the  latter  is,  that  they  occur  only  during  paroxysms 
of  palpitation  presenting  the  distinctive  features  of  palpitation  from 
nervous  disorder,  while,  occurring  in  connection  with  valvular 
lesions,  they  are  either  constant  or  frequently  recurring,  and  un- 

1  Dublin  Hospital  Reports,  vol.  iv.    From  Belliugham,  op.  oit. 
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attended  by  tbe  features  which  distinguish  functional  palpitation. 
It  is  also  to  be  borne  in  mind  that  in  cases  of  mitral  obstruction! 
provided  the  contraction  of  the  orifice  be  not  extremely  great,  the 
pulse  may  present  sufficient  size  and  strength,  and  it  may  be  regu- 
lar and  equal.  It  becomes  irregular,  intermittent,  and  unequal  more 
especially  at  an  advanced  stage  of  disease,  when  great  dilatation 
and  weakness  of  the  muscular  walls  are  superadded  to  the  valvular 
affection.  It  follows  from  these  remarks  that  the  diagnostic  value 
of  the  abnormal  variations  of  the  pulse  which  have  been  mentioned, 
depends  not  on  the  characters  intrinsically,  but,  in  a  great  measure, 
on  the  associated  circumstances.  Considered  alone,  their  import  is 
not  distinctive  of  the  nature,  situation,  or  existence  of  organic  dis- 
ease, but  taken  in  connection  with  other  symptoms,  and  with  phy- 
sical signs,  they  often  supply  important  information.  Thus,  the 
existence  of  mitral  lesions  having  been  ascertained  by  means  of 
signs  which  are  sufficiently  distinctive  for  the  diagnosis,  the  charac- 
ters of  the  pulse  which  have  been  noticed  will  assist  in  determining 
whether  the  lesions  are  obstructive  or  regurgitant ;  but  they  afford 
more  aid  in  estimating  the  extent  to  which  either  regurgitation  or 
obstruction  interferes  with  the  cardiac  circulation.  As  regards  the 
differential  diagnosis  between  regurgitation  and  obstruction,  the 
pulse  is  more  likely  to  be  unequal,  irregular,  and  intermitting  in 
the  latter  than  in  the  former,  irrespective  of  that  degree  of  dilatation 
and  weakness  of  the  heart  which  may  induce  these  characters  with 
or  without  valvular  lesions.  The  amount  of  obstruction  or  regurgi- 
tation is  represented  by  the  smallness  and  weakness  of  the  pulse, 
the  more  these  characters  are  in  contrast  with  the  strength  of  the 
heart's  impulse  or  felt  by  the  hand  in  the  procordia.  It  will  be 
recollected  that  mitral  obstructive  and  regurgitant  lesions  are  not 
unfrequently  combined.  The  symptomatic  phenomena  referable  to 
the  pulse  will,  of  course,  be  more  marked  in  such  cases. 

Aortic  lesions  giving  rise  to  obstruction  are  not  characterized  by 
a  pulse  weakened  in  proportion  to  the  diminished  quantity  of  blood 
propelled  from  the  left  ventricle.  Even  when  the  contraction  of 
the  orifice  is  great,  the  pulse  generally  retains  considerable  force. 
In  an  instance  in  which  the  orifice  was  reduced  to  the  size  of  a 
quill,  the  pulse  was  neither  small  nor  weak  in  a  marked  degree. 
This  fact,  which  at  first  view  may  seem  inconsistent,  is  intelligible 
when  it  is  considered  that  a  primary  effect  of  aortic  obstruction  is 
hypertrophy  of  the  left  ventricle.  The  increased  muscular  power 
of  this  ventricle  thus  in  a  measure  compensates  for  the  reduction 
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in  size  of  the  aortic  orifice.1  Moreover,  tbe  arteries  are  not  unfilled 
to  the  same  extent  as  in  cases  of  great  mitral  obstruction  and 
regurgitation,  and  the  momentum  communicated  by  the  hypertro- 
phied  ventricle  to  the  column  of  blood  contained  in  the  arteries 
may  be  sufficient  to  produce  a  pretty  strong  pulsation  of  the  arterial 
trunks,  even  when  obstructive  aortic  lesions  exist  to  a  considerable 
extent.  Nevertheless,  in  cases  of  extreme  contraction  (to  which 
reference  has  been  made),  in  which  the  orifice  has  been  found 
scarcely  to  admit  a  small  probe,  the  obstruction  is  too  great  to 
admit  of  compensation,  and  the  pulse,  under  these  circumstances, 
is  small  and  weak.  In  cases  of  aortic  obstruction,  when  enlarge- 
ment of  the  heart  has  ensued,  and  especially  when  the  muscular 
power  of  the  organ  is  much  diminished,  the  pulse  may  become 
irregular,  intermitting,  and  unequal.  These  deviations  occur  alike 
in  aortic  and  mitral  lesions  at  an  advanced  period  of  the  disease. 
They  occur,  however,  less  frequently,  at  a  later  period,  and  in  a 
less  marked  degree,  in  cases  of  aortic  obstruction  than  in  cases  of 
either  mitral  obstruction  or  regurgitation.  Irregularity  and  in- 
equality are  thus,  in  some  measure,  diagnostic  of  lesions  affecting 
the  mitral  orifice  as  contrasted  with  those  affecting  the  aortic  ori- 
fice; but  it  is  to  be  borne  in  mind  that  they  occur  in  cases  of 
dilatation,  fatty  degeneration,  etc.,  uncomplicated  with  any  affection 
of  the  valves  or  orifices.  When  the  amount  of  aortic  obstruction 
is  sufficient  to  affect,  in  a  marked  degree,  the  size  and  force  of  the 
pulse,  the  impulse  felt  in  the  prascordia  may  be  abnormally  strong, 
owing  to  hypertrophy  of  the  left  ventricle.  It  is  especially  in  cases 
of  this  description  that  a  marked  contrast  between  the  pulse  and 
the  heart's  impulse  is  observed. 

Aortic  lesions  giving  rise  to  regurgitation,  if  the  regurgitant  cur- 
rent be  considerable,  are  characterized  by  a  pulse  which  is  in  some 
measure  diagnostic.  When  the  aortic  valves  are  sufficient,  the 
column  of  blood  contained  in  the  arteries  is  supported  by  them, 
after  the  systolic  contraction  of  the  ventricle,  and  the  elastic  recoil 
of  the  arterial  coats  contributes  in  propelling  the  blood  in  its  out- 

1  Dr.  Blakiston  conjectures  that  an  additional  mode  of  compensation  consists 
in  a  prolongation  of  the  systolic  contraction  when  considerable  aortic  contraction 
exists,  the  blood  (quoting  his  language)  being  "  gradually  squeezed  through  the 
contracted  orifice."  (Practical  Observations  on  certain  Diseases  of  the  Chest,  etc.,  Am. 
ed.,  p.  225.)  The  reader  will  find  cited,  in  connection  with  this  subject,  in  that 
work,  several  oases  illustrating  extreme  aortic  contraction,  in  which  the  symptoms 
of  cardiac  disease  were  very  slightly  manifested. 
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ward  current.  But  if  the  valves  are  insufficient,  the  column  of 
blood  being  incompletely  supported  after  the  ventricular  systole,  a 
quantity,  greater  or  less,  according  to  the  extent  of  the  insufficiency 
of  the  valves,  flows  backwards  into  the  ventricle,  and  the  recoil  of 
the  arterial  coats  acts  alike  in  producing  an  onward  and  a  regur- 
gitant current,  so  that  when  the  contraction  of  the  left  ventricle 
takes  place,  the  blood  propelled  into  the  aorta  meets  a  regurgitant 
instead  of  an  onward  current.  Clinical  observation  shows  that 
under  these  circumstances,  as  first  pointed  out  by  Dr.  Corrigan,  of 
Dublin,  the  pulse  is  notably  quick  and  short,  that  is  to  say  jerking. 
The  artery  strikes  the  finger  suddenly  and  often  with  considerable 
force,  and  appears  instantly  to  recede.  This  has  also  been  called  a 
" collapsing  pulse"  It  occurs,  as  a  rule,  in  cases  of  aortic  lesions 
with  considerable  insufficiency,  and  the  jerking  or  collapsing  feature 
is  usually  strongly  marked.  It  is  not,  however,  a  symptom  so  dis- 
tinctive of  aortic  regurgitation,  as  it  appears  to  be  considered  by  Dr. 
Corrigan  and  others.  Clinical  observation  shows  that  the  pulse  is 
sometimes  jerking  in  cases  of  mitral  obstruction  and  regurgitation, 
the  aortic  valves  being  unaffected.  But  it  is  undoubtedly  true  that 
the  symptom  is  much  oftener  present  and  more  strongly  marked  in 
cases  of  aortic  regurgitation.  It  is  not  a  symptom  of  aortic  obstruc- 
tion, and  inasmuch  as  the  physical  signs  enable  the  diagnostician 
to  determine  the  existence  of  lesions  affecting  the  valves  or  orifice 
of  the  aorta,  it  is  a  symptom  of  importance  as  indicating  that  the 
lesions  here  situated,  are  of  a  kind  to  permit  regurgitation.  Taken 
alone,  it  is  certainly  not  reliable  as  evidence  of  the  presence  of 
aortic  lesions,  but  these  having  been  ascertained,  it  aids  in  discrimi- 
nating between  obstructive  and  regurgitant  lesions,  or  rather  it  indi- 
cates the  existence  of  the  latter  either  with  or  without  the  former. 
Visible  pulsation  of  arterial  trunks  superficially  situated,  such 
as  the  subclavian,  carotid,  temporal,  brachial,  radial,  etc.,  is  a 
symptom  somewhat  characteristic  of  aortic  regurgitation.  If  the 
insufficiency  of  the  valve  be  great,  an  effect  of  the  collision  of  the 
retrograde  diastolic  current,  and  the  onward  systolic  current  in  the 
vessels,  is  to  cause  the  latter,  as  it  were,  to  be  "  suddenly  thrown 
from  their  bed,  bounding  up  under  the  skin."  The  visible  pulsa- 
tion is  due  not  alone  to  the  diastolic  movements  of  the  coats  of  the 
vessels,  but  to  the  locomotion  of  the  arteries.  They  "  sometimes 
appear  like  worms  under  the  skin,  wriggling  into  tortuous  lines 
at  each  pulse."1    The  connection  of  this  syn^ptom  with  aortic  re- 

1  Dr.  Williams.    Bellingham,  op.  cit. 
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gurgitation,  was  first  pointed  out  by  Dr.  Corrigan.1  It  is  by  no 
means  a  symptom  which  belongs  exclusively  in  this  connection. 
It  is  observed  in  a  marked  degree,  not  unfrequently,  in  thin  per- 
sons when  the  arteries  have  become  rigid  or  calcareous,  with  or 
without  cardiac  disease.  In  a  moderate  degree  it  is  sufficiently 
common  in  various  pathological  associations.  But  it  is  a  symptom 
usually  present  in  cases  in  which  considerable  regurgitation  takes 
place,  and  is  generally  strongly  marked.  Dr.  Walshe  states  that 
no  well-marked  case  of  aortic  regurgitation  has  ever  fallen  under 
his  notice,  in  which  visibleness  in  the  superficial  pulses  was  not 
more  or  less  present,  and  that  he  has  never  observed  highly -marked 
and  extensive  visible  pulsation  without  aortic  regurgitant  disease.* 
The  coexistence  of  considerable  mitral  obstruction  with  regurgita- 
tion, does  not,  as  supposed  by  Hope,  prevent  this  symptom  from 
being  present,  at  least  in  all  cases.  Taken  in  conjunction  with  the 
signs  which  establish  the  diagnosis  of  aortic  lesions,  it  concurs  with 
the  jerking  pulse,  in  signifying  that  the  lesions  are  of  a  nature  to 
render  thevalve  insufficient.^ 

Another  symptom  pertaining  to  the  pulse,  has  been  pointed  out 
by  Dr.  Henderson,  as  significant  of  aortic  regurgitation,  viz :  prolon- 
gation of  the  interval  between  the  pulsation  of  the  radial  artery  and 
the  heart's  impulse.3  The  interval,  according  to  Dr.  Henderson,  is 
sometimes  so  much  lengthened  "  that  the  heart  and  the  radial  artery 
seem  to  beat  with  a  distinct  alternation."  The  rationale  of  this 
symptom  is  intelligible,  in  view  of  the  conflicting  currents  within 
the  large  vessels  which  have  been  referred  to  in  connection  with 
the  production  of  a  jerking  pulse,  and  visible  pulsation  of  the  arte- 
ries. Some  observers  have  been  led  to  doubt  the  frequent  occur- 
rence of  this  symptom.  That  it  characterizes  certain  cases  in  which 
the  regurgitation  is  excessive,  is  not  to  be  denied.  In  a  case  of 
mitral  and  aortic  regurgitation,  with  great  hypertrophic  enlarge- 
ment, which  came  under  my  observation,  the  interval  between 
the  apex-beat  and  the  beat  of  the  radial  artery,  was  longer  than 
that  between  the  first  and  second  sounds  of  the  heart.  The  radial 
pulse  was,  in  fact,  in  much  closer  relation  to  the  diastole  than  to  the 
systole.  The  interval  between  the  apex-beat  and  the  pulsation  of 
the  carotid  artery,  was  less,  being  about  the  same  as  exists  normally 
between  the  apex-beat  and  the  radial  pulse.  The  visible  movements 

1  Edinb.  Med.  and  Surg.  Journ.,  vol.  xxvii.  1832. 
*     *  Op.  cit.,  English  second  edition,  p.  265. 
•  Edinburgh  Monthly  Journal,  Ma>,  1843. 
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of  the  arteries,  and  the  jerking  character  of  the  pulse  were  strongly 
marked  in  this  case.1  The  sphygmoscope,  recently  devised  by  Dr. 
Scott  Alison,  of  London,  is  admirably  adapted  to  illustrate  the  rela- 
tive occurrence  of  the  apex-beat  and  the  arterial  pulse,  in  different 
situations. 

Turgescence  of  the  Veins  and  Venous  Pulsation. — Abnormal  fulness 
of  the  veins  occurs  whenever  an  obstacle  exists  to  the  free  entrance 
of  blood  into  the  right  auricle.  An  obstacle  exists,  when,  from  any 
cause,  the  right  auricle  is  already  full,  or  distended  with  blood. 
Various  abnormal  conditions  involve  this  result.  The  most  direct 
and  efficient  causative  condition  is  contraction  of  the  tricuspid  ori- 
fice. But  this  is  exceedingly  rare;  so  much  so,  that  the  probabi- 
lities of  its  existence  in  a  given  case  of  distension  of  the  right 
auricle,  are  hardly  sufficient  for  it  to  be  taken  into  account.  Tri- 
cuspid regurgitation  is  another  condition  leading  directly  and  effi- 
ciently to  the  result.  This,  although  probably  not  of  very  frequent 
occurrence,  at  least  in  an  abnormal  degree,  exists  much  oftener 
than  tricuspid  contraction.  The  explanation  of  distension  of  the 
right  auricle,  when,  from  insufficiency  of  the  tricuspid  valve,  a  por- 
tion of  the  contents  of  the  right  ventricle  is  driven  backward  with 
each  systole,  is  obvious.  Dilatation  of  the  auricle  follows  sooner 
or  later.  Lesions  affecting  the  valve  or  orifice  of  the  pulmonary 
artery  also  induce  distension  and  dilatation  of  the  right  auricle, 
exerting  an  effect  primarily  on  the  right  ventricle.  Contraction 
and  insufficiency  here  situated,  have  been  seen  to  be  as  infrequent 
as  tricuspid  obstruction,  excepting  instances  of  congenital  lesions. 
In  the  affections  developed  after  birth,  therefore,  these  are  to  be 
excluded  as  probable  conditions  giving  rise  to  venous  turgescence. 
Distension  and  dilatation  of  the  auricle,  however,  occur  irrespective 
of  lesions  affecting  either  the  tricuspid  or  pulmonic  orifice.  They 
occur,  as  has  been  seen,  in  connection  with  mitral  and  aortic  lesions 
which  involve  either  obstruction  or  regurgitation,  separately  or 
combined.  The  right  ventricle  in  these  cases  first  becomes  over- 
distended  and  enlarged,  and,  consecutively,  distension  and  dilata- 
tion of  the  right  auricle  follow.  Turgescence  of  the  superficial 
veins  is  therefore  observed,  not  alone  in  cases  of  tricuspid  and 
pulmonic,  but  also  in  cases  of  mitral  and  aortic  lesions  when  the 
latter  have  led  to  over-repletion  and  enlargement  of  the  right  side 
of  the  heart.    It  is  equally  a  symptom  of  the  latter  when  not  in- 

1  Case  of  Hart,  Private  Records,  vol.  z.  p.  586. 
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duced  by  valvular  lesions.  Obstruction  to  the  pulmonary  circula- 
tion from  any  cause,  for  example,  from  emphysema  of  the  lungs, 
occasions  an  undue  accumulation  of  blood  within  the  right  ven- 
tricle and  auricle,  leading  perhaps  to  enlargement,  and  a  conse- 
quent obstacle  to  the  free  escape  of  blood  from  the  systemic  veins. 
Finally,  pressure  on  the  vena  cava  by  an  intrathoracic  tumor  pro- 
duces obstruction  and  venous  turgescence.  Thus,  marked  fulness 
of  the  veins  of  the  head  and  neck  is  observed  in  some  cases  of 
aneurism  of  the  arch  of  the  aorta.  As  a  symptom,  then,  this  is  not 
distinctive  in  itself  of  cardiac  disease,  nor  when  it  proceeds  from 
the  latter,  does  it  point  to  the  seat,  or  even  denote  the  existence 
of  lesions  of  the  valves  or  orifices.  Exclusive  of  the  cases  in  which 
it  is  an  immediate  effect  of  extra-cardiac  obstruction,  it  simply 
shows  that  the  right  auricle  is  either  dilated  or  over-distended. 

Venous  turgescence  may  be  apparent  whenever  the  superficial 
Veins  are  visible,  but  it  is  usually  most  conspicuous  on  the  neck,  in 
the  jugulars,  and  the  venous  branches  communicating  with  them. 
In  some  instances  of  extreme  turgescence  the  vessels  are  developed 
so  as  to  present  a  varicose  appearance.  These  veins  may  be  ha- 
bitually full  and  dilated,  as  they  are  seen  to  be  temporarily  during 
prolonged  expiratory  efforts  in  singing,  playing  on  wind  instru- 
ments, straining,  and  in  paroxysms  of  spasmodic  cough.  If  the 
cardiac  obstruction  be  considerable,  when  pressure  is  made  on  a 
vein  high  on  the  neck,  the  vessel  remains  distended  below  the 
point  of  pressure,  and  may  be  refilled  after  the  contents  of  the 
vessel  have  been  pressed  backward  by  the  finger,  showing  not  only 
a  resistance  to  the  gravitation  of  the  blood,  but  a  reflux  current. 

Although,  intrinsically,  this  symptom  appears  wanting  in  precise 
diagnostic  significance,  taken  in  connection  with  the  physical  signs 
which  establish  the  nature  and  seat  of  organic  lesions  of  the  heart, 
it  possesses  considerable  value.  If  it  proceed  from  lesions  situated 
at  the  tricuspid  or  pulmonic  orifices,  the  concurrent  signs  will  show 
the  existence  of  these  lesions,  and  the  degree  of  venous  turgescence 
will  be,  to  some  extent,  an  index  of  the  extent  to  which  they  occa- 
sion immediate  obstruction.  If,  on  the  other  hand,  it  proceed  (as  it 
does  in  the  vast  majority  of  cases)  from  aortic  or  mitral  lesions,  the 
signs  enable  us  to  localize  these,  and  the  turgescence  is  then  evi- 
dence, and  its  degree  in  some  measure  a  criterion,  of  the  effect 
which  they  have  produced  on  the  right  side  of  the  heart.  It  shows 
that  the  mitral  or  aortic  lesions  involve  an  amount  of  obstruction 
which  will  be  likely  to  lead  to  enlargement  of  the  right  auricle  and 
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ventricle,  if  it  have  not  already  taken  place.  It  shows  also  an 
effect  on  the  systemic  circulation  which  involves  a  liability  to  other 
effects  dependent  on  it,  viz.,  dropsy,  extravasation  of  blood,  and 
hemorrhage.  In  these  points  of  view  it  is  a  symptom  which  de- 
serves attention  in  the  examination  of  patients  affected  with  cardiao 
disease.  It  is,  of  coarse,  understood  that  the  value  of  this  symptom, 
in  its  relation  to  disease  of  the  heart,  depends  on  the  absence  of 
extra-cardiac  conditions,  such  as  emphysema,  aneurism,  &c.,  which 
may  give  rise  to  it.  Careful  examination  will  generally  enable  the 
diagnostician  either  to  exclude  these  conditions  or  to  ascertain 
their  presence  in  individual  cases. 

Venous  pulsation  is  a  diastolic  movement  of  the  veins,  visible, 
and  sometimes  even  appreciable  by  the  touch,  occurring,  in  gene- 
ral, synchronously  with  the  ventricular  systole  of  the  heart  The 
movement  is  due  to  a  retrograde  current  or  impulse  communicated 
to  the  blood  contained  in  the  veins  by  the  contraction  of  the  right 
ventricle.  It  is  to  be  distinguished  from  the  movements  occasioned 
by  respiration,  with  which  every  one  is  familiar,  and  also  from 
those  communicated  by  subjacent  arteries.  With  the  latter  it  is 
liable  to  be  confounded,  unless  care  be  taken  to  avoid  it  It  may 
be  avoided  by  pressing  the  blood  from  the  pulsating  vein,  and 
ascertaining  whether  the  pulsation  continues  when  the  vessel  is 
empty ;  or,  if  practicable,  by  stopping  the  pulsation  in  the  artery 
by  pressure,  and  observing  if  the  venous  pulsation  continues.  The 
movements  due  to  respiration  may  be  arrested  by  causing  the  pa- 
tient to  suspend  breathing  for  a  few  seconds.  Pulsation  is  rarely 
observed  elsewhere  than  in  the  veins  of  the  neck.  It  is  often 
limited  to  the  jugular  veins  just  above  the  clavicles.  It  may  be 
limited  to  one  side  of  the  neck,  and,  when  this  is  the  case,  it  is 
usually  observed  on  the  right  side.  In  some  instances,  however, 
the  pulsation  extends  to  the  superficial  veins  at  remote  parts  of  the 
body.  It  has  been  observed  even  on  the  dorsal  surface  of  the 
hands.1  Pulsation  is  usually  accompanied  by  turgescence  of  the 
veins,  and  is  especially  marked  at  the  end  of  the  act  of  expiration, 
when  the  fulness  is  greatest.  It  may  also  be  increased  by  pressure 
on  the  vein  above  the  point  where  it  is  observed.  It  varies  in 
degree  or  force  between  a  very  gentle  undulatory  and  frequently 
intermittent  movement  perceptible  to  the  eye,  and  a  movement 

1  A  Case  of  Pulsation  in  the  Veins  of  the  Upper  Extremities.  By  Charles  Ben- 
son, M.  D.  Dublin  Journal  of  Medical  Science,  vol.  viii.,  series  No.  1,  1836.  Vide 
Stokes,  op.  cit.,  Am.  ed.,  p.  219. 
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which  is  not  only  seen,  but  communicates  a  sensation  to  the  finger 
sufficiently  distinct  but  never  strong. 

As  a  symptom  of  cardiac  disease,  venous  pulsation  was  first  de- 
scribed by  an  Italian  author,  Lancisi,  who  ascribed  it  to  dilatation 
of  the  right  ventricle.    The  phenomenon,  however,  had  been  pre- 
viously noticed  by  another  Italian  writer,  Testa.1     The  inquiry 
which  first  arises  is,  Does  it  invariably  denote  disease  ?    Mr.  J.  W. 
King,  in  connection  with  the  subject  of  the  safety-valve  function  of 
the  tricuspid  valve,  adduces  cases  to  show  that  it  occurs  independ- 
ently of  any  organic  disease  of  the  heart.    And  Dr.  Francis  Sibson 
states  that  "a  slight  systolic  pulsation  is  visible,  below  the  sterno- 
cleido,  in  the  superficial  jugular,  in  thirty-nine  persons  out  of  forty, 
when  they  lie  down."*    Assuming  that  a  venous  pulsation  may 
exist  without  being  abnormal,  the  supposition  which  has  been  en- 
tertained, that  it  may  be  produced  by  the  impulse  communicated 
by  the  contraction  of  the  left  ventricle  being  transmitted  through 
the  capillary  vessels  (vis  d  iergo\  is  not  tenable.    It  must  be  due, 
in  health  as  in  disease,  to  a  reflux  current,  and  hence  it  follows, 
assuming  its  occurrence  to  be  synchronous  with  the  ventricular 
systole,  either  that  an  amount  of  tricuspid  regurgitation,  irrespective 
of  disease,  sometimes  occurs  sufficient  to  give  rise  to  a  retrograde 
current  extending  to  the  cervical  veins,  or,  as  contended  by  Hope, 
the  expansion  of  the  curtains  of  the  tricuspid  valve  during  the 
ventricular  systole  suffices  to  impart  to  the  blood  contained  in  the* 
right  auricle  a  momentum  which  extends  to  the  column  of  blood 
contained  within  the  veins  for  a  certain  distance.     The  latter  view 
is  not  improbable,  and  both  explanations  are  perhaps  admissible. 
But  it  is  only  when  the  pulsation  is  slight  and  circumscribed  that 
there  is  room  for  doubt  as  to  its  being  a  symptom  of  disease.    If  it 
be  marked  or  extensive,  it  is  to  be  considered,  generally,  as  evi- 
dence of  tricuspid  regurgitation.    Its  significance,  under  these  cir- 
cumstances, renders  it  a  valuable  diagnostic  symptom.    It  is  more 
valuable  in  a  positive  than  in  a  negative  point  of  view:  that  is, 
while  its  presence  in  a  marked  degree  is,  in  general,  evidence  of 
tricuspid  regurgitation,  its  absence  is  not  proof  of  the  non-occur- 
rence of  this  regurgitation.  An  important  element  in  its  production 
is  involved,  in  addition  to  insufficiency  of  the  tricuspid  valve,  viz., 
increased,  or  at  least  undiminished,  muscular  power  of  the  right 

1  Vide  Stokes,  op.  cit.,  Am.  ed.,  p.  214,  note. 

8  Medical  Anatomy.    Loudon.    Fasciculus,  No.  1. 
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ventricle.  If  the  contraction  of  this  ventricle  be  feeble,  from  dilata- 
tion or  weakness,  the  regurgitant  current  is  not  strong  enough  to 
extend  much,  if  at  all,  beyond  the  auricle  into  the  veins.  On  the 
other  hand,  the  force  of  the  regurgitation  and  the  reflux  into  the 
veins,  other  things  being  equal,  will  be  commensurate  with  the 
power  with  which  the  right  ventricle  contracts.  Hence,  it  is  ob- 
vious that  the  symptom  under  consideration  is  not  only  valuable 
as  evidence  of  tricuspid  regurgitation,  but  also  as  constituting,  in 
some  measure,  an  index  of  the  energy  of  the  systole  of  the  right 
ventricle.  The  conditions  most  favorable  for  the  production  of  the 
venous  pulse  are  free  tricuspid  regurgitation  and  hypertrophy  of 
the  right  ventricle.  These  combined  conditions  are  present  in  con- 
nection not  only  with  valvular  lesions  confined  to  the  right  side  of 
the  heart,  but,  as  has  been  seen,  with  lesions  affecting  the  aortic 
and  mitral  valves  and  orifices,  in  a  certain  proportion  of  cases.  It  is 
easy  to  understand  that  hypertrophy  of  the  right  ventricle,  without 
tricuspid  regurgitation,  may  exaggerate  the  pulsatory  movements 
of  the  cervical  veins  which  are  often  observed  in  a  slight  degree  in 
health.  But  it  is  probably  correct  to  say  that  hypertrophy  of  the 
right  ventricle  alone  does  not  give  rise  to  this  symptom  in  a  marked 
degree,  and,  therefore,  that  regurgitation  is  to  be  inferred  in  such 
cases. 

Jugular  pulsation  is  to  be  explained  in  the  manner  just  stated 
in  most  of  the  instances  in  which  it  is  observed.  In  a  certain  pro- 
portion of  instances,  however,  this  symptom  is  otherwise  produced. 
The  systolic  contraction  of  the  right  auricle  may  cause  a  movement 
of  the  blood  in  a  retrograde  direction  sufficiently  to  give  rise  to 
venous  pulsation.  Experimental  observations  show  that  the  auricu- 
lar* systole  precedes,  by  a  very  brief  interval,  the  ventricular,  the 
former  being,  as  it  were,  continued  into  the  latter.  Venous  pulsa- 
tion due  to  auricular  contraction  should  therefore  precede  slightly 
the  arterial  pulse  or  apex-beat  of  the  heart,  while  clinical  observa- 
tion shows  that  generally  the  venous  pulse  lags  a  little  behind  that 
of  the  arteries,  the  reflux  venous  current  being  somewhat  slower 
than  the  direct  arterial  current.  The  point  just  stated  suffices  for 
the  discrimination  between  an  auricular  and  ventricular  venous 
pulse,  and  it  is  perhaps  true  that  adequate  attention  has  not  been 
given  to  this  discrimination  in  observations  of  disease.  But  it  is 
probably  correct  to  consider  venous  pulsation  as  referable,  in  the 
vast  majority  of  cases,  to  the  action  of  the  right  ventricle.  In  a 
case  recently  under  observation,  a  double  undulation  of  the  super- 
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ficial  jugular  vein  on  the  right  side  of  the  neck  existed,  one  pre- 
ceding and  the  other  coinciding  with  the  ventricular  systole.1  The 
veins  of  the  neck  were  extremely  turgid ;  and  examination  after 
death  disclosed  lesions  of  the  tricuspid  orifice  involving  considerable 
obstruction  as  well  as  regurgitation,  together  with  great  dilatation 
of  the  right  auricle,  and  enlargement,  by  hypertrophy,  of  the  right 
ventricle. 


Symptoms  and  Pathological  Effects  referable  to  the  Circulation. 

The  symptoms  just  considered,  viz.,  the  abnormal  variations  of 
the  pulse,  turgescence  of  the  veins,  and  venous  pulsation,  relate  to 
the  circulation,  but  they  are  due  immediately  to  the  heart,  and 
hence  represent  directly  its  morbid  conditions.  Other  results  of 
disease  relate  to  the  circulation,  but  are  developed  as  ulterior 
effects  of  valvular  affections,  involving  intermediate  conditions, 
and,  therefore,  representing  indirectly  those  which  are  seated  in  the 
heart.  Under  the  present  head  are  embraced  two  important  events 
incidental  to  the  clinical  history  of  affections  of  the  valves  and 
orifices,  to  wit,  dropsy  and  arterial  obstruction  from  masses  of  solid 
deposit  detached  from  the  endocardial  membrane,  and  carried  with 
the  current  of  blood  into  the  vessels.  Important  pathological 
events  in  addition  to  these  relate  to  the  circulation,  but  will  be 
more  appropriately  considered  in  connection  with  the  phenomena 
referable  to  different  organs.  Such  are  hemorrhage,  apoplectic 
extravasation,  flux,  etc. 

Cardiac  Dropsy. — Serous  transudation  into  the  areolar  tissue 
beneath  the  integument,  into  the  pulmonary  parenchyma,  the  peri- 
toneal and  other  serous  cavities,  in  other  words,  general  dropsy, 
occurs  sooner  or  later  in  a  large  proportion  of  the  cases  of  valvular 
affections  in  which  a  fatal  termination  does  not  take  place  in  conse- 
quence of  some  intercurrent  or  incidental  disease.     General  dropsy 

1  Hospital  Records,  New  Orleans  Charity  Hospital,  vol.  xiv.  p.  271.  The  relation 
of  pulsation  of  the  cervical  veins  to  the  contractions  of  the  right  auricle  is  an  in- 
teresting subject  for  farther  clinical  study  than  appears  to  have  been  as  yet  given 
to  it.  Prof.  Skoda  attributes  this  symptom,  in  certain  cases,  to  the  auricular  sys- 
tole. Vide  On  the  Functions  of  the  Auricles  of  the  Heart,  translated  from  Schmidt's 
Jahrbiicher,  July,  1853,  by  W.  0.  Markham,  M.  D.,  Brit,  and  For,  Med.-Chir.  Rtv.9 
Feb.  1854. 
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dependent  on  disease  of  the  heart  is  called  cardiac  dropsy.  It  may 
be  due  to  other  pathological  conditions,  generally  to  disease  of  the 
kidney,  when  it  is  distinguished  as  renal  dropsy.  It  appears  first, 
as  a  rule,  in  the  form  of  oedema  of  the  feet  and  ankles,  which 
gradually  extends  over  the  lower  extremities.  (Edema  of  the  face 
follows,  sometimes  occurring  nearly  simultaneously  with,  and  occa- 
sionally prior  to,  swelling  of  the  feet.  It  may  extend  over  the 
whole  body,  constituting  anasarca.  The  lower  extremities,  in  some 
cases,  become  enormously  swollen.  Erythema,  and  occasionally 
gangrene,  result  from  the  extreme  distension  of  the  integument 
Blisters,  ulcerations,  and  cracks  are  other  consequences,  giving  exit 
to  the  transuded  liquid,  which  flows  away  in  abundance.  The  sur- 
face, more  especially  the  face,  presenting  at  the  same  time  more  or 
less  venous  congestion,  the  general  aspect  in  cardiac  dropsy  is 
somewhat  characteristic.  The  face  has  a  dark  or  dusky  hue,  form- 
ing a  striking  contrast  to  the  pallid  complexion  which  is  usually 
marked  in  cases  of  dropsy  from  renal  disease,  or  when  it  occurs  in 
connection  with  anaemia  from  whatever  cause  induced.  Effusion 
into  the  different  serous  cavities  takes  place  subsequently  to  the 
subcutaneous  oedema.  Dr.  Walshe  ranks  oedema  of  the  pulmonary 
parenchyma  over  dropsy  of  the  cavities,  as  respects  frequency  of 
occurrence.  Mention  will  be  made  of  this  under  the  head  of  patho- 
logical events  referable  to  the  pulmonary  system.  The  different 
serous  cavities  are  by  no  means  equally  liable  to  dropsical  effusion. 
The  following  is  an  enumeration  of  the  several  cavities  after  the 
relative  frequency  with  which  they  are  found  to  be  affected  in 
diseases  of  the  heart:  Peritoneal,  pleural,  pericardial,  arachnoid, 
subarachnoid,  and  the  tunica  vaginalis.1  More  or  less  of  these,  and 
sometimes  all  of  them,  present  dropsical  accumulation  in  the  same 
case. 

The  occurrence  of  dropsy  has  reference  to  the  situation,  nature, 
and  degree  of  valvular  lesions.  Tricuspid  contraction  is  the  lesion 
which  most  directly  and  efficiently  tends  to  give  rise  to  this  effect; 
but  this  lesion  is  exceedingly  infrequent.  Tricuspid  regurgitation 
exerts  a  similar  tendency,  but  in  a  less  degree.  Dropsy  does  not 
uniformly  occur  in  the  cases  in  which  turgescence  of  the  veins  and 
venous  pulsation  show  marked  insufficiency  of  the  tricuspid  valve. 
Of  lesions  situated  in  the  left  side  of  the  heart,  mitral  contraction  is 
most   likely  to  give  rise  to  dropsy.     Mitral  regurgitant   lesions 

1  Walshe,  Diseases  of  the  Lungs  and  Heart,  English  edition,  p.  648. 


CARDIAC    DROPSY.  149 

come  next  in  order,  as  regards  this  tendency.  Aortic  lesions, 
oflener  than  mitral,  continue  and  terminate  without  this  patho- 
logical effect;  but  they  are  by  no  means  always  exempt  from  it. 
By  what  mechanism  is  the  dropsy  produced?  So  far  as  concerns 
the  agency  of  the  cardiac  lesions,  the  intermediate  morbid  condition 
is  passive  congestion*  of  the  systemic  veins.  To  understand  the 
modus  operandi)  we  have  to  inquire  in  what  manner  the  different 
obstructive  and  regurgitant  lesions  induce  this  venous  congestion. 
This  is  sufficiently  intelligible  as  regards  lesions  seated  at  the 
tricuspid  orifice.  The  relations  of  the  systemic  veins  to  the  right 
side  of  the  heart  are  such  that  this  consequence  of  obstruction  and 
regurgitation  situated  here  is  at  once  evident.  It  is  not  less  clear 
when  the  lesions  are  situated  at  the  mitral  and  aortic  orifices,  in 
view  of  the  effects  of  these  on  the  right  side  of  the  heart,  which 
have  been  already  considered.  Dropsy  follows  the  latter  lesions  in 
consequence  of  the  distension  and  dilatation  of  the  right  ventricle 
and  auricle  to  which  these  lesions  give  rise.  Repletion  of  these 
cavities  constitutes  an  obstruction  which  may  induce  sufficient  con- 
gestion of  the  systemic  veins  to  lead  to  serous  transudation.  Thus, 
so  far  as  concerns  the  relation  of  dropsy  to  valvular  lesions,  they 
all  alike  produce  this  effect  by  obstruction  at  the  termination  of 
the  systemic  venous  system,  viz.,  the  right  auricle ;  tricuspid  lesions, 
involving  directly  this  obstruction,  and  lesions  situated  at  the  mitral 
or  aortic  orifice,  leading  indirectly  to  the  same  result.  Dr.  Blakis- 
ton  supposes  insufficiency  of  the  tricuspid  valve  to  exist  whenever 
dropsy  proceeds  from  lesions  situated  in  the  left  side  of  the  heart. 
It  has  been  seen  that  the  enlargement  of  the  right  ventricle,  con- 
sequent more  especially  on  mitral  lesions,  not  unfrequently  induces 
an  augmentation  of  the  tricuspid  orifice,  rendering  the  valve  insuffi- 
cient. The  regurgitation  which  takes  place  in  these  cases  doubt- 
less adds  considerably  to  the  congestion  of  the  systemic  veins.  Dr. 
Blakiston  presents  a  collection  of  cases  illustrative  of  this  fact.1 
But  clinical  observation  shows  that  dropsy  may  occur  in  connection 
with  lesions  situated  in  the  left  side  of  the  heart  without  the  inter- 
vention of  either  tricuspid  contraction  or  abnormal  insufficiency. 

From  the  foregoing  remarks  it  follows  that  the  occurrence  of 
dropsy,  other  things  being  equal,  in  cases  of  mitral  or  aortic  lesions, 
will  depend,  not  immediately  on  the  nature  and  extent  of  these 

1  Practical  Observations  on  Certain  Diseases  of  the  Chest,  and  on  the  Principles 
of  Auscultation,  Am.  ed.,  1848,  p.  231  et  seq. 
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lesions,  but  on  conditions  induced  thereby,  which  relate  to  the 
right  side  of  the  heart.  When  to  distension  of  the  right  ventricle 
and  auricle  is  added  either  dilatation  or  weakness  of  the  right 
ventricle,  the  venous  obstruction  due  to  over-accumulation  of  blood 
is  increased  by  the  diminished  ability  of  this  ventricle  to  contract 
and  expel  its  contents.  In  point  of  fact,  dilatation  of  the  right 
ventricle  or  weakness  from  fatty  degeneration,  or  other  causes, 
precedes,  in  the  great  majority  of  cases,  the  occurrence  of  dropsy. 
Dropsy,  therefore,  is  an  event  which  usually  belongs  to  an  advanced 
period  of  organic  disease,  and  it  is  frequently  a  precursor  of  a  fatal 
termination.  Enlargement  of  the  right  side  of  the  heart,  especially 
if  accompanied  by  degeneration  of  structure  or  great  muscular 
weakness,  may  induce  dropsy  when  valvular  lesions  are  not  present 
The  occurrence  of  dropsy,  thus,  when  aortic  or  mitral  lesions  are 
present,  is  evidence  that  the  effects  of  these  lesions  on  the  right  side 
of  the  heart,  which  have  been  considered  under  another  head,  have 
taken  place. 

The  mechanism  of  dropsy  occurring  in  connection  with  valvular 
affections,  so  far  as  at  present  considered,  involves  simply  mechani- 
cal pressure.  The  serous  or  watery  portion  of  the  blood  transudes 
through  the  coats  of  the  vessels  in  consequence  of  their  distension, 
in  the  same  manner  that  oedema  of  an  extremity  is  induced  by  the 
obliteration  of  an  important  venous  trunk  coming  from  it.  Abnor- 
mal conditions  in  addition  to  those  giving  rise  to  venous  obstruc- 
tion, however,  may  concur  in  producing  cardiac  dropsy.  The 
frequent  concurrence  of  other  causes  is  shown  by  the  absence  of 
dropsy  in  cases  in  which  the  conditions  pertaining  to  the  heart 
must  necessarily  have  involved,  for  a  long  period,  marked  con- 
gestion of  the  systemic  veins.  Aortic  and  even  mitral  lesions, 
involving  a  great  degree  of  regurgitation  and  contraction,  may  end 
after  a  protracted  duration  without  having  led  to  dropsy.  It  is 
.-hown  also  by  the  want  of  proportion,  which  all  clinical  observers 
have  noticed,  between  the  occurrence  or  the  amount  of  dropsical 
transudation  and  the  degree  of  obstruction  which  the  cardiac  con- 
(lit ions  involve.  Not  only  are  these  conditions  marked  in  cases  in 
whii-h  dropsy  has  not  occurred,  but  dropsy  occurs  in  other  cases  in 
\vhi«-h  these  conditions  arc  comparatively  slight.  Evidently,  then, 
>  iiiH'thing  more  than  mechanical  pressure  is  concerned  in  the  pro- 
•  li  lion  <if  dropsy  in  at  least  a  certain  proportion  of  the  cases  of 
<\Li"!i:ie  disease  in  which  this  pathological  effect  takes  place.  Clinical 
«;:■:' lericiico  shows  that  in  some  instances  a  concurring  morbid  on- 
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dition  is  disease  of  kidney.  Disease  of  heart  and  the  affection  of 
kidney  commonly  known  as  Bright's  disease,  are  occasionally  found 
associated.  The  causes  which  induce  dropsy  in  the  latter  affection, 
then  co-operate  with  those  relating  to  the  heart.  Eenal  and  cardiac 
dropsy  are,  in  fact,  combined.  Anaemia  or  hydremia,  arising  from 
various  causes,  may  determine  the  occurrence  of  dropsy,  when  the 
cardiac  lesions  of  themselves  would  not  have  produced  it.  Transu- 
dation of  the  attenuated  serum,  it  is  well  known,  takes  place  as  a 
result  of  this  condition  of  the  blood  when  neither  cardiac  nor  renal 
disease  exists.  Dr.  Walshe  attaches  importance  to  the  impaired 
nutrition  of  the  walls  of  the  vessels  from  the  strain  incident  to  pro- 
longed distension,  as  a  subsidiary  cause  of  transudation.  These 
additional  conditions  are  to  be  taken  into  account  in  explaining 
the  production  of  dropsy  in  cases  of  cardiac  disease;  and  they 
serve  to  explain  the  efficiency  of  therapeutical  measures  in  some 
instances  in  which  the  cardiac  lesions  are  such  as  to  render  the 
continuance  of  venous  congestion  inevitable. 

Arterial  obstruction  by  fibrinous  deposits  detached  from  the  valves  or 
orifices  of  the  heart.  Embolia. — This  subject  has  only  within  the  past 
few  years  engaged  the  attention  of  pathologists  and  clinical  observers. 
A  sufficient  number  of  facts  have  been  ascertained,  to  show  that  it 
is  entitled  to  be  considered  among  the  interesting  and  important 
effects  of  valvular  affections.  Further  investigation,  however,  is 
required,  in  order  to  determine  fully  how  far  it  is  involved  in  the 
pathological  history  of  these  affections.  As  already  remarked,  in 
describing  the  morbid  appearances  which  are  presented  in  cases  of 
lesions  of  the  valves  and  orifices,  the  deposits  distinguished  as 
vegetations,  warty  excrescences,  etc.,  are  frequently,  in  examina- 
tions after  death,  found  to  be  so  slightly  adherent  that  it  is  reason- 
able ^o  suppose  the  current  of  blood  to  be  sufficient,  in  some  in- 
stances, to  detach  them  during  life.  They  are  then  carried  onward 
with  the  current  in  the  course  of  the  circulation,  until  they  reach 
an  arterial  trunk  smaller  than  their  own  dimensions.  Here  they 
are  arrested,  and,  becoming  wedged  in  the  vessel,  they  act  as  plugs, 
obstructing  the  passage  of  blood  in  the  artery  and  its  branches  be- 
yond the  point  at  which  they  are  lodged.  These  detached  deposits 
are  called  emboli,  or  migratory  plugs,  by  Prof.  B.  Virchow,  of 
Wiirzburg,  who  appears  to  have  been  the  first  to  make  obstruction 
of  the  systemic  arteries,  as  thus  produced,  a  subject  of  scientific 
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study.1  Others  have  contributed  the  results  of  their  researches, 
among  whom  Dr.  William  Senhouse  Kirkes,  of  London,  is  to  be 
especially  mentioned.*  The  subject  is  designated  by  the  term 
embolia.  This  term,  however,  embraces  migratory  pings  formed 
elsewhere  than  in  the  heart.  They  may  be  formed  in  the  arteries 
and  in  the  veins,  in  the  latter  case  being  sometimes  transported  to 
the  heart,  and  thence  into  the  branches  of  the  pulmonary  artery. 
Those  which  consist  of  vegetations  or  warty  excrescences  detached 
from  the  valves,  do  not  embrace  all  which  may  be  derived  from 
the  heart.  Becently  deposited  fibrin  and  coagulable  lymph  occur- 
ring during  the  progress  of  endocarditis,  and  fibrinous  clots  formed 
under  various  pathological  circumstances,  also  constitute  emboli. 
The  subject,  therefore,  is  not  limited  to  valvular  lesions  in  its  ap- 
plication, and  will  be  referred  to  hereafter,  in  treating  of  endo-car- 
ditis  and  the  formation  of  coagula  within  the  heart. 

Detached  deposits  from  within  the  heart,  in  cases  of  chronic  val- 
vular lesions,  are  derived,  in  the  vast  majority  of  cases,  from  the 
left  ventricle,  since  lesions  affecting  the  valves  of  the  right  side 
of  the  heart  are  exceedingly  infrequent.  The  obstructed  arteries, 
therefore,  belong  to  the  systemic  class,  the  emboli  passing  with 
the  current  of  blood  into  the  aorta  and  along  the  successive  arterial 
trunks,  until  arrested  in  their  progress  by  branches,  the  calibre  of 
which  is  too  small  to  permit  their  farther  progress.  The  situation 
in  which  an  embolus  becomes  fixed,  will  depend  on  its  size  and 
the  direction  which  it  happens  to  take.  Owing  to  the  large  quantity 
of  blood  sent  to  the  brain,  it  will  be  likely  to  take  that  direc- 
tion, and  produce  obstruction  of  some  one  of  the  cerebral  arteries. 
Cases  reported  by  Dr.  Kirkes,  and  others,  seem  to  show  that  in 
this  manner,  circumscribed  softening  of  the  brain  originates;  and 
that  the  occurrence  of  paralysis  in  connection  with  valvular  lesions 
of  the  heart,  may  be  thus  accounted  for  in  a  certain  proportion  of 

•  Vide  Brit,  and  For.  Med.-Chir.  Rev.,  July,  1857,  p.  15.  Virchow's  earliest 
researches  were  in  1645.  His  later  publications  on  this  subject  are  contained  in 
Gesammelte  Abhandlungen  zur  Wissenschajllichen  Medic  in,  Frankfurt  am  Main,  1856, 
and  Handbuch  der  Speciallen  Pathologie  und  Therapie,  vol.  i.,  1854.  The  reader 
will  find  a  review  of  the  first  of  these  works  in  the  No.  of  the  Brit,  and  For,  Med.' 
Chir.  Rev.  just  referred  to,  and  an  able  analytical  review  of  the  last  in  the  Xortk 
American  Med.-CJtir.  Rev.,  No.  for  July,  1858. 

1  "  On  some  of  the  Principal  Effects  resulting  from  the  Detachment  of  Fibrinous 
Deposits  from  the  Interior  of  the  Heart  and  their  mixture  with  the  Circulating 
Blood,"  by  William  Senhouse  Kirkes,  M.  D.,  Trans.  Med.-Chir.  Society  of  London, 
1852. 
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cases.  Or,  the  embolus  may  follow  the  current  downwards  through 
the  descending  aorta,  and  become  lodged  in  some  one  of  the  second- 
ary branches.  It  seems  to  be  sufficiently  established  that  obstruc- 
tion of  the  renal,  splenic,  iliac,  femoral,  and  other  arteries  may  be 
thus  produced.  Numbness,  impaired  muscular  power  of  the  lower 
extremities,  loss  of  pulsation  in  the  arteries  accessible  to  the  touch, 
and  even  gangrene,  have  been  observed  as  probable  results  of  ob- 
struction of  the  iliac  and  femoral  arteries.1 

The  production  of  arterial  obstruction  by  detached  deposits  is 
rendered  highly  probable  by  the  facts  already  stated,  viz.,  the  fre- 
quency with  which  loosely  attached  masses  of  variable  size  are 
observed  on  the  valves  in  post-mortem  examinations,  and  the 
occurrence  of  paralysis  and  other  effects,  in  cases  of  valvular  dis- 
ease, which  may  fairly  be  attributed  to  this  cause.  But  the  proof 
rests  mainly  on  the  identity  of  the  emboli  or  plugs  found  in  the 
arteries  with  the  deposits  existing  at  the  same  time  on  the  valves. 
To  this  point  the  attention  of  pathologists  has  been  directed,  and 
in  numerous  cases  which  have  been  reported  this  identity  appears 
to  have  been  sufficiently  established.  The  fact  of  obstruction  being 
ascertained,  together  with  the  existence  of  local  changes  (in  the 
brain  especially),  which  are  apparently  due  to  this  obstruction, 
the  obstructing  mass  has  been  found  not  only  to  resemble  in  its 
gross  appearances  the  vegetations  or  warty  excrescences  coexisting 
within  the  heart,  but  to  possess  the  same  composition  and  formation 
as  determined  by  microscopical  examination.  The  plugs  are  some- 
times calcareous,  coexisting  deposits  within  the  heart  having  under- 
gone a  similar  transformation. 

Other  effects  attributed  to  the  removal  of  deposits  on  the  valves 
or  orifices,  and  their  transportation  with  the  current  of  blood  into 
the  arteries,  may  be  here  alluded  to.  Instead  of  being  detached  in 
masses  of  greater  or  less  size,  they  may  be  disintegrated  and 
carried  away  in  small  particles.  It  is  easy  to  conceive  of  a  con- 
siderable quantity  of  the  debris  of  fibrinous  and  calcareous  deposits 
in  this  way  accumulating  within  the  vessels.    This  does  not  occa- 

1  Since  this  chapter  was  written,  I  have  met  with  an  instance  of  the  formation 
of  large  masses  of  calcareous  matter  within  the  right  ventricle,  and  the  impaction 
of  a  mass  as  large  as  a  pallet's  egg  in  the  left  pulmonary  artery.  This  division  of 
the  pulmonary  artery  was  completely  obstructed  by  the  calcareous  mass  which 
had  evidently  been  detached  from  within  the  ventricle,  the  fractured  surface 
l»eing  apparent.  Pulmonary  tuberculosis  coexisted  in  this  case,  the  tuberculous 
deposit  being  most  abundant  in  the  right  side. 
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sion  palpable  obstruction  of  arterial  trunks  like  the  plugs  or 
emboli,  but  accumulating  in  the  minute  or  capillary  vessels  in 
certain  organs,  local  congestions  and  impaired  nutrition  may  arise 
therefrom.  Other  and  more  serious  consequences  are  imputed  to 
the  admixture  of  these  particles  with  the  blood.  It  is  supposed 
that  phenomena  indicative  of  a  morbid  poison  in  the  blood  may  be 
thereby  induced.  Cases  in  which  typhoid  symptoms,  petechial 
eruptions,  etc.,  occur  in  the  course  of  heart  affections  are  thus 
explained.  This  pathological  view  is,  and  must  of  necessity  con- 
tinue to  be,  hypothetical,  since  it  is  difficult,  if  not  impossible,  to 
demonstrate  the  presence  of  these  particles,  and  their  derivation 
from  the  heart.  The  doctrine  has  reference  more  to  the  recent 
products  of  inflammation  deposited  on  the  valves  than  to  the 
deposits  of  long  standing  which  characterize  chronic  valvular 
lesions.  These  deposits,  from  their  consistency,  are  more  likely  to 
be  detached  in  masses  than  to  be  disintegrated  and  carried  away 
in  fine  particles,  while  soft  lymph  or  fibrin  is  readily  removed  in 
the  latter  mode.  Moreover,  clinical  observation  shows  that  symp- 
toms denoting  blood  poisoning  very  rarely  occur  during  the  pro- 
gress of  chronic  valvular  lesions. 


Symptoms  and  Pathological  Effects  referable  to  the  Respiratory 

System. 

The  phenomena  referable  to  the  lungs,  in  connection  with  val- 
vular lesions,  irrespective  of  associated  or  intercurrent  pulmonary 
affections,  depend,  for  the  most  part,  on  vascular  engorgement  of 
these  organs.  Congestion  of  the  lungs  is  an  immediate  result  of 
an  impediment  to  the  free  admission  of  blood  into  the  left  auricle 
from  the  pulmonary  veins.  An  impediment  exists  whenever  the 
left  auricle  is  over-distended  with  blood ;  and  over-distension  of 
this  auricle  occurs  as  a  consequence  of  any  interruption  of  the 
blood-currents  through  the  orifices  of  the  left  side  of  the  heart. 
These  effects  are  involved  more  directly  and  in  a  greater  degree  in 
mitral  than  in  aortic  lesions.  Obstructive  lesions  at  the  mitral 
orifice  especially  give  rise  to  pulmonary  congestion.  The  pheno- 
mena dependent  thereon  are  most  marked,  other  things  being 
equal,  in  cases  characterized  by  extreme  contraction  of  this  orifice. 
Mitral  regurgitation  leads  to  pulmonary  congestion  and  its  depend- 
ent phenomena,  but  not  so  readily  nor  to  the  same  extent  as  in 
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cases  of  obstruction.  The  effects  of  regurgitation,  however,  are 
often  added  to  those  of  contraction.  Aortic  lesions,  obstructive 
and  regurgitant,  also,  sooner  or  later,  are  followed  by  over-disten- 
sion and  dilatation  of  the  left  auricle  and  consequent  congestion  of 
the  lungs.  Dilatation  of  the  left  ventricle,  however,  precedes  these 
effects,  and  the  latter  are  produced  mofe  tardily  than  when  the 
lesions  are  situated  at  the  mitral  orifice.  In  the  rare  instances  of 
lesions  occasioning  obstruction  or  regurgitation  at  the  tricuspid 
and  pulmonio  orifices,  the  over-distension  of  the  right  auricle 
which  ensues  constitutes  an  impediment  to  the  circulation  which 
affects  the  systemic  vessels,  not  extending  to  the  pulmonary  vascu- 
lar system  unless  the  left  ventricle  becomes  dilated.  Engorgement 
of  the  lungs,  therefore,  is  a  special  pathological  effect  of  lesions 
affecting  the  orifices  at  the  left  side  of  the  heart,  as  congestion  of 
the  systemic  veins  is,  in  like  manner,  a  special  pathological  effect 
of  an  impediment  existing  in  the  right  side.  This  statement 
applies  to  valvular  lesions.  It  does  not  apply  to  another  morbid 
condition  which  may  contribute  to  pulmonary  congestion,  viz., 
dilatation  or  weakness  of  the  right  ventricle.  The  blood  accumu- 
lates in  the  vessels  of  the  lungs  in  consequence  of  not  being  pro- 
pelled by  this  ventricle  with  sufficient  power.  Yenous  congestion 
is  due  to  deficiency  in  the  vis  d  tergo.  Dilatation  of  the  right 
ventricle,  which  is  an  effect  of  the  engorgement  of  the  lungs 
incident  to  mitral  or  aortic  lesions,  thus  tends  to  augment  the 
difficulty  of  the  circulation  through  the  pulmonary  circuit.  An 
enfeebled  condition  of  the  right  ventricle  is,  in  itself,  adequate  to 
produce  pulmonary  congestion,  as  is  seen  in  some  cases  of  fatty 
degeneration  affecting  this  ventricle,  but  not  to  the  extent  of  val- 
vular lesions  involving  interruption  of  the  blood-currents  through 
the  orifices  in  the  left  side  of  the  heart.  These  remarks  are  alike 
applicable,  mutatis  mutandis,  to  dilatation  or  weakness  of  the  left 
ventricle  in  connection  with  congestion  of  the  systemic  veins. 

The  engorgement  of  the  lungs  arising  from  valvular  lesions  gives 
rise  to  important  pulmonary  symptoms  without  any  other  superin- 
duced affection  of  these  organs.  The  most  prominent  of  these 
symptoms  are,  dyspnoea,  cough,  muco-serous  expectoration,  and 
haemoptysis.  Certain  pulmonary  affections  appear  in  some  instances 
to  be  dependent  directly  and  exclusively  on  over-distension  of  the 
vessels,  viz.,  extravasation  of  blood,  or  apoplexy  of  the  lungs,  and 
oedema.  Other  affections  are  incidental  to  valvular  lesions,  the 
state  of  congestion  predisposing  to  them,  or  favoring  their  devel- 
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opment.  The  existence  of  valvular  lesions,  thus,  involves  a  liability 
to  bronchitis,  pneumonitis,  pleurisy  and  emphysema. 

Dyspnoea  is  a  symptom  more  or  less  prominent  in  the  great 
majority  of  cases.  If  there  be  no  superinduced  or  incidental  affec- 
tion of  the  lungs,  the  difficulty  of  breathing  is  proportionate  to  the 
amount  of  pulmonary  congestion.  It  is  a  criterion  of  the  extent 
to  which  the  changes  effected  by  respiration  are  compromised  in 
consequence  of  the  retarded  flow  of  blood  through  the  capillary 
vessels.  It  occurs  earlier  and  is  more  marked  in  cases  of  mitral 
than  aortic  lesions,  because  the  former  tend  more  directly  and  in  a 
greater  degree  to  engorgement  of  the  pulmonary  vessels.  In  most 
cases  of  either  mitral  obstruction  or  regurgitation,  dyspnoea  is  the 
first  symptom  which  occasions  inconvenience.  The  patient  often 
complains  of  this  symptom  alone,  or  chiefly,  for  a  considerable 
period.  In  cases  of  aortic  lesions  it  occurs  later  and  is  oftener 
preceded  by  palpitation  or  other  symptoms  referred  by  the  patient 
to  the  heart.  It  is  not  uncommon  to  meet  with  examples  of  great 
contraction  and  insufficiency  at  the  aortic  orifice,  accompanied  by 
considerable  enlargement  of  the  left  ventricle,  when  there  had  been 
little  or  no  embarrassment  of  respiration.  Instances  are  much  less 
frequent  of  a  similar  amount  of  obstruction  or  regurgitation  at  the 
mitral  orifice,  which  had  not  given  rise  to  dyspnoea.  When  de- 
pendent on  aortic  lesions,  this  symptom  is  evidence  of  enlargement 
of  the  heart,  since  pulmonary  engorgement  does  not  occur  until  the 
left  ventricle  becomes  dilated.  When  dependent  on  mitral  lesions, 
dyspnoea  may  be  experienced  prior  to  much  enlargement,  the  right 
ventricle  becoming  dilated  or  hypertrophied  as  an  immediate  result 
of  the  retarded  circulation  through  the  lungs.  To  the  condition 
which  the  symptom  represents,  viz.,  pulmonary  congestion,  enlarge- 
ment of  the  heart  is  thus  antecedent  in  cases  of  aortic,  and  con- 
secutive in  cases  of  mitral  lesions. 

The  intensity  of  dyspnoea  varies  greatly  in  the  different  cases  of 
valvular  affections  in  which  this  symptom  is  present,  and  in  the 
same  case  at  different  periods.  It  consists,  at  first,  of  a  slight  defi- 
ciency of  breath  on  exertion.  This  progressively  increases  until 
active  exercise  becomes  insupportable.  If  the  patient  pursue  an 
occupation  which  requires  strong  muscular  movements,  he  finds  it 
difficult,  after  a  time,  to  continue  them,  and  is  at  length  compelled 
to  give  up  labor.  Cases  frequently  at  this  juncture  first  come  under 
medical  observation.  The  breathing  may  be  sufficiently  easy  so 
long  as  quietude  of  the  body  is  maintained,  when  the  dyspnoea  is 
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marked  on  taking  moderate  exercise,  even  walking  across  the  room. 
Habitual  dyspnoea,  in  some  instances,  does  not  occur,  or  it  takes 
place  only  during  the  latter  part  of  life.  Other  cases  are  charac- 
terized by  paroxysms  of  difficult  breathing  when  not  provoked  by 
exercise,  and  more  or  less  difficulty  may  be  apparent  constantly. 
There  is  a  notable  difference  in  different  cases  as  regards  the  con- 
sciousness of  dyspnoea  and  the  amount  of  suffering  occasioned  by 
the  same  apparent  difficulty.  The  breathing  is  sometimes  evidently 
labored  when  the  patient  makes  no  complaint,  and  says  he  expe- 
riences no  inconvenience.  This  is  probably  owing,  in  part,  to  the 
symptom  having  been  so  gradually  and  imperceptibly  developed 
that  the  mind  becomes  accustomed  to  it,  and  it  is  scarcely  noticed 
so  long  as  the  habitual  amourft  of  difficulty  only  exists.  The  dis- 
tress is  not  commensurate  with  the  manifestations  of  difficulty,  in 
other  instances,  because  the  perceptions  are  blunted  by  the  circula- 
tion of  imperfectly  oxygenated  blood.  In  these  instances  more  or 
less  lividity  of  the  prolabia  and  surface  of  the  body  is  apparent. 
The  suffering,  however,  is  often  great.  The  want  of  more  breath 
is  painfully  felt,  amounting  sometimes  to  a  sense  of  suffocation. 
The  patient  cannot  lie  down,  but  is  obliged  to  keep  the  sitting  pos- 
ture, often  bending  forward  and  supporting  himself  by  the  hands 
locked  below  the  knees,  or  resting  upon  some  solid  body.  The 
accessory  muscles  are  brought  into  play,  to  produce  the  greatest 
possible  expansion  of  the  chest.  The  countenance  expresses  great 
anxiety,  and  frequently  the  lips  and  face  are  livid.  Dyspnoea 
having  this  intensity  is  distinguished  as  orthopncea.  Occurring  in 
paroxysms,  it  constitutes  the  cardiac  asthma  of  writers. 

These  diversities  as  regards  dyspnoea  show  that  this  symptom  is 
affected  by  a  variety  of  circumstances.  As  an  objective  symptom, 
its  intensity  corresponds  to  the  amount  of  pulmonary  congestion, 
provided  po  other  affection  of  the  lungs  be  present.  Subjectively, 
its  intensity  depends,  in  a  great  measure,  on  the  rapidity  or  slowness 
with  which  the  pulmonary  congestion  has  ensued:  that  is,  the  suffer- 
ing incident  to  dyspnoea,  when  it  is  rapidly  developed,  is  far  greater 
than  when  it  has  been  gradually  induced.  The  striking  difference 
among  different  persons  in  susceptibility  to  painful  impressions 
serves  also  to  explain  the  greater  tolerance  by  some  patients  than 
by  others  of  apparently  an  equal  amount  of  difficulty  of  breathing. 
Affections  of  the  pulmonary  organs,  superadded  to  congestion, 
contribute  to  increase  the  amount  of  dyspnoea.  Emphysema,  in 
connection  with  valvular  lesions,  in  proportion  to  its  extent,  adds 
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intensity  to  this  symptom.  This  combination  is  not  infrequent,  and 
the  cardiac  affection  is  liable  to  be  overlooked  unless  due  attention 
be  directed  to  an  examination  of  the  heart  Pleuritic  effusion 
increases  the  dyspnoea  by  diminishing  the  volume  of  lung  and 
limiting  the  range  of  thoracic  expansion.  Bronchitis  produces 
the  same  effect,  the  supply  of  air  to  the  cells  being  diminished  by 
swelling  of  the  bronchial  mucous  membrane  and  the  accumulation 
of  mucus  within  the  tubes.  (Edema  compromises  the  breathing 
capacity  of  the  lungs  in  proportion  as  the  air-cells  become  filled 
with  effused  liquid.  The  coexistence  of  these  or  other  pulmonary 
affections  of  course  invalidates,  to  a  greater  or  less  extent,  the  sig- 
nificance of  dyspnoea  as  representing  the  amount  of  pulmonary 
congestion  due  to  valvular  lesions.  Ii  is  only  when  pulmonary  com- 
plications are  excluded  that  this  symptom  is  to  be  considered  as  a 
criterion  of  the  impediment  to  the  pulmonary  circulation  which 
these  lesions  occasion.  Spasm  of  the  muscular  fibres  of  the  bron- 
chial raucous  membrane — in  other  words,  true  asthma — may  occur 
in  connection  with  valvular  lesions.  This  explains,  in  some  in- 
stances, the  occurrence  of  the  paroxysms  of  dyspnoea  or  orthopnoea 
which  constitute  cardiac  asthma.  Various  circumstances,  however, 
which  occasion,  temporarily,  a  considerable  increase  of  the  pulmo- 
nary congestion,  may  give  rise  to  these  paroxysms.  The  disturbed 
action  of  the  heart  which- generally  exists  during  attacks  of  angina 
pectoris,  renders  dyspnoea,  In  some  cases,  an  important  element  in 
that  superadded  affection. 

Cough  and  expectoration  are  usually  present  when  valvular 
lesions  have  induced  considerable  pulmonary  engorgement.  The 
congested  state  of  the  bronchial  mucous  membrane  leads  to  an 
abnormal  secretion  of  mucus,  and  transudation  through  the  coats 
of  the  vessels  into  the  tubes.  The  expectoration  is  muco-serous  in 
its  character.  Varying  in  amount  in  different  cases,  it  may  be 
considerable  without  involving  inflammation  of  the  membrane. 
The  affection,  under  these  circumstances,  is  bronchorrhoea.  But 
bronchitis  is  apt  to  become  developed,  giving  rise  to  more  cough, 
with  an  expectoration  of  modified  mucus  and  muco-purulent  sputa. 
The  prominence  of  the  cough  and  the  characters  which  the  expec- 
toration presents,  will  serve  to  indicate,  on  the  one  hand,  merely 
congestion  and  irritation  of  the  bronchial  membrane,  or,  on  the 
other  hand,  a  superinduced  pulmonary  affection.  The  existence 
and  nature  of  the  latter,  however,  are  to  be  ascertained,  not  by  the 
cough  and  expectoration  alone,  but  by  means  of  other  associated 
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una  and  by  physical  signs.  The  accumulation  of  liquid 
within  the  bronchial  tubes  often  increases  the  dyspnoea,  and,  at  an 

.■■■A  period,  may  prove  the  immediate  cause  of  death  by 
asphyxia. 

ILumoptysis  is  a  symptom  which  occurs  in  a  pretty  large  pro- 

B  of  cases  of  valvular  lesions  attended  with  a  marked  degree 
of  engorgement  of  the  lungs.  It  is  due  to  distension  of  the  vessels 
of  the  bronchial  membrane;  diminished  cohesion  from  impaired 
nutrition  eventuating  in  rupture  at  certain  points.  The  amount  of 
Lemorrhago  varies  in  different  cases.     It  is  rarely  large,  and  often 

: jiall.     In  some  instances,  frequent  repetitions  of  the  hsemo- 

iiikc  place.  It  is  rare  that  the  loss  of  blood  is  sufficient  to 
constitute  grounds  for  apprehension,  although  this  symptom  gQOT 
rally  occasions  alarm  in  the  minds  of  patients  and  friends.  Tho 
immediate  effect  is  perhaps  oftener  salutary  thau  otherwise,  the 
pulmonary  congestion  being  temporarily  relieved  by  the  direct 

U>0  from  the  engorged  vessels.  Of  the  different  lesiongj  mitral 
contraction  is  most  likely  to  give  rise  to  bronchial  hemorrhage.    It 

.  however,  by  no  means  exclusively  iu  connection  with  this 

form,  but  is  observed  in  cases  of  mitral  regurgitation,  and  also  in 

MtioB  with  lesions  at  the  aortie  orifice.     It  was  formerly 

attributed   incorrectly  to  hypertrophy  of  the  right  ventricle,  the 

ated  power  of  the  contraction  of  this  ventricle  being  aaf» 
to  impel  the  current  of  blood  fhto  the  pulmonary  \ 
nitli  a  iurcc  sufficient  to  produce  rupture.  It  is  not  probable  that 
this  ulone  is  ever  adequate  to  give  rise  to  hemoptysis,  but  it  is 
reasonable  to  suppose  that  it  may  exert  some  agency  in  conjunction 
with  the  valvular  lesions  which  occasion  obstruction  at  the  left  side 
of  the  heart.  Dilatation  of  the  right  ventricle,  however,  by  retard- 
ing the  circulation  through  the  lungs,  probably  co-operate3  with 
■lvnlax  lesions  in  the  production  of  this  symptom,  more  than 

tiophj  uf  this  ventricle. 
ll.ni'iri'uagic  extravasation,  pneumorrhngia,  or  pulmonary  apo- 
Involves  the  Mtne  pathological  explanation  as  haemoptysis, 
but  occurs  much  more  uufrequentiy  than  the  latter.  It  is  an  occa- 
sional effect  of  engorgement.  Iu  most  of  the  cases  in  which  it 
occurs,  there  exists  mitral  contraction.  This  pulmonary  affection 
is  very  rarely  observed  except  in  connection  with  valvular  lesions 

:   Lfive  rise  to  obstruction  at  the  left  side  of  the  heart.     As 

kg  the  agency  of  hypertrophy  of  the  Tight  ventricle  in  its  pro- 
the  remarks  made  with  reference  to  haemoptysis  are  alike 
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applicable.  Haemoptysis  and  hemorrhagic  extravasation  occasion- 
ally co-exist,  but  the  latter,  as  well  as  the  former,  occurs  without 
the  other.  In  proportion  to  the  extent  of  solidification  of  lung  by 
the  extravasated  blood,  will  the  respiratory  function  be  compro- 
mised, and  dyspnoea  increased.  The  symptoms  and  signs  pertaining 
to  this  affection  will,  of  course,  be  superadded  to  those  which  belong 
to  pulmonary  congestion.  For  the  diagnostic  points,  which  are  not 
highly  distinctive,  the  reader  is  referred  to  works  treating  of  dis- 
eases of  the  respiratory  system. 

Pulmonary  oedema  is  another  pathological  effect  attributable 
directly  to  over-distension  of  the  vessels  of  the  lungs.  This  event 
takes  place  much  more  frequently  than  extravasation  of  blood. 
The  liability  to  its  occurrence,  other  things  being  equal,  is  propor- 
tionate to  the  amount  of  obstruction  at  the  left  side  of  the  heart ; 
but  it  is  more  likely  to  occur  when  dilatation,  or  weakness  of  the 
right  ventricle  is  superadded.  A  condition  of  the  blood  disposing 
to  transudation  favors  its  occurrence.  When  such  a  condition 
exists,  oedema  of  the  lungs  occurs  in  connection  with  effusion  in 
other  situations,  or  general  dropsy.  Occurring  alone,  or  irrespective 
of  dropsical  effusion  elsewhere,  it  belongs  among  the  events  incident 
to  an  advanced  stage  of  valvular  lesions.  It  adds  to  the  dyspnoea 
in  proportion  to  the  amount  of  pulmonary  parenchyma  involved, 
and  also  increases  the  cough  and  expectoration.  In  a  certain  pro- 
portion of  cases  it  proves  the  immediate  cause  of  death  by  asphyxia. 
Its  occurrence  is  denoted  by  physical  signs  (dulness  on  percussion 
and  the  subcrepitant-  or  a  fine  mucous  rale),  which  generally  render 
practicable  the  diagnosis. 

The  symptoms  and  pathological  effects  which  have  been  noticed, 
it  will  be  borne  in  mind,  are  produced  by  valvular  lesions  through 
the  intervention  of  the  pulmonary  engorgement  incident  to  these 
lesions.  They  are  immediate  effects  of  this  engorgement.  Valvular 
lesions,  therefore,  may  exist  without  giving  rise  to  these  effects,  so 
long  as  the  lesions  do  not  interfere  materially  with  the  pulmonary 
circulation.  It  does  not  follow  from  the  fact  that  there  is  abundant 
evidence  of  the  existence  of  valvular  lesions,  that  these  symptoms 
and  effects  will  speedily  occur,  for  lesions  may  exist  for  an  indefinite 
period  without  occasioning  a  marked  degree  of  congestion  of  the 
lungs.  Moreover,  the  pulmonary  circulation  bears  with  impunity 
a  certain  amount  of  obstruction.  As  a  rule,  whenever  events  of 
importance  referable  to  the  respiratory  system  become  developed, 
valvular  lesions  have  existed  for  a  considerable  length  of  time,  and 
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have  led  to  more  or  less  enlargement  of  the  heart.  The  heart, 
when  enlarged,  with  or  without  lesions  of  the  valves,  encroaches  on 
space  which  otherwise  would  have  been  occupied  by  the  lungs.  In 
this  way  the  respiratory  function  is  to  some  extent  compromised. 
I  have  met  with  instances  of  collapse  of  the  lower  lobe  of  the  left 
lung,  apparently  due  to  the  pressure  of  an  enlarged  heart. 

Certain  pulmonary  affections  not  due  directly  or  exclusively  to 
the  congestion  proceeding  from  valvular  lesions,  are  more  apt  to 
occur  under  these  circumstances,  than  if  the  latter  did  not  exist. 
The  lesions  thus  indirectly  predispose  to  the  development  of  these 
affections.  Emphysema  of  the  lungs  is  one  of  these  affections. 
This  is  certainly  observed  among  a  given  number  of  persons 
affected  with  valvular  lesions,  in  a  larger  ratio  than  among  the 
same  number  of  persons  free  from  these  lesions.  Without  entering 
into  a  discussion  of  the  mechanism  by  which  pulmonary  emphy- 
sema is  produced,  which  would  be  here  out  of  place,  I  shall  simply 
remark  that  the  histories  of  cases  in  which  this  affection  is  developed 
during  the  progress  of  valvular  lesions  show  that  it  is  preceded  and 
accompanied  by  bronchitis,  to  which  it  probably  sustains  the  same 
relation  as  when  it  is  developed  irrespective  of  cardiac  disease. 
Occurring  as  a  complication  of  valvular  lesions,  it  adds  notably  to 
the  dyspnoea,  overshadowing  in  some  instances  the  cardiac  symp- 
toms. Moreover,  increasing  the  obstruction  to  the  pulmonary 
circulation,  it  co-operates  with  the  impediment  due  to  the  valvular 
lesions  in  leading  to  enlargement  of  the  right  ventricle.  It  is  not 
easy  in  individual  cases  always  to  determine  the  amount  of  dyspnoea 
and  other  symptoms  attributable,  on  the  one  hand,  to  the  emphy- 
sema, and,  on  the  other  hand,  to  the  congestion  incident  to  valvular 
lesions.  This  problem  can  only  be  solved  approximately  by  endea- 
voring to  estimate  the  extent  to  which  the  lungs  are  emphysema- 
tous, by  means  of  diagnostic  signs  which  it  belongs  to  works 
treating  of  diseases  of  the  respiratory  system  to  consider,  and  also 
ascertaining  the  amount  of  cardiac  enlargement  which  exists. 

The  congested  state  of  the  bronchial  mucous  membrane  renders 
it  prone  to  inflammation.  Bronchitis  is  a  frequent  complication  of 
valvular  lesions  after  they  have  induced  pulmonary  engorgement. 
This  complication  occurring  in  persons  free  from  antecedent  disease 
of  the  lungs  or  heart,  and  limited,  as  is  usually  the  case,  to  the 
larger  tubes,  very  rarely  gives  rise  to  dyspnoea.  But  developed 
when  the  lungs  are  already  congested  in  connection  with  cardiac 
lesions,  dyspnoea  becomes  more  or  less  prominent.  The  existence 
11 
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of  bronchitis,  disconnected  from  other  pulmonary  affections,  is 
determined  by  its  positive  symptoms  and  signs,  and  by  the  absence 
of  the  diagnostic  phenomena  which  characterize  other  affectiona 
The  coexistence  of  bronchitis  not  only  adds  to  the  distress  incident 
to  valvular  lesions  which  interfere  with  the  pulmonary  circulation, 
but,  if  severe  or  extensive,  often  places  the  patient  in  immediate 
danger,  the  accumulation  of  the  products  within  the  bronchial 
tubes,  together  with  the  diminished  calibre  of  the  tubes  from  swell- 
ing of  the  membrane,  inducing  suffocation.  In  some  persons  the 
bronchial  inflammation  leads  to  spasm  of  the  muscular  fibres  of 
the  membrane,  giving  rise  to  attacks  of  true  asthma.  As  already 
stated,  it  is  probably  by  the  intervention  of  bronchitis  that  valvular 
lesions  predispose  to  emphysema. 

Persons  affected  with  valvular  lesions  which  have  led  to  pul- 
monary congestion,  are  more  prone  than  others  to  pneumonitis. 
The  affection  occurring  in  this  connection  is  attended  with  much 
greater  embarrassment  of  respiration,  and  disturbance  of  the  circu- 
lation, than  when  it  occurs  as  a  primary  disease ;  and  it  is  more 
likely  to  prove  fatal.  Death  sometimes  occurs  during  the  first 
stage  of  the  disease,  which  is  very  rarely  the  case  when  pneumonitis 
is  primitive.  The  characteristic  symptoms  and  signs  of  the  affection 
render  the  fact  of  its  coexistence,  in  individual  cases,  easily  deter- 
minable. 

Dropsical  effusion  into  the  pleural  sacs  rarely  occurs  to  much 
extent  independently  of  general  dropsy.  "When  it  does  take  place, 
the  compression  of  the  lungs  by  the  effused  liquid  abridges  their 
functional  capacity,  aggravates  the  dyspnoea,  and  hastens  a  fatal 
issue.  The  effusion,  when  purely  dropsical,  exists  in  both  sides  of 
the  chest ;  the  quantity  in  one  side,  however,  often  exceeding  con- 
siderably that  in  the  other  side.  But,  in  a  certain  proportion  of 
cases,  pleuritic  inflammation  becomes  developed  in  one  side,  giving 
rise  to  an  abundant  effusion  of  liquid,  nearly  or  quite  filling  the 
affected  side.  In  several  instances  which  have  fallen  under  my 
observation,  pleurisy  has  occurred  when  the  cardiac  affection  had 
not  previously  occasioned  sufficient  inconvenience  to  prevent  the 
patients  from  continuing  laborious  occupations.  The  inflamma- 
tion is  subacute.  The  affection  is  developed,  as  cases  of  chronic 
pleurisy  frequently  are,  with  little  or  no  pain,  the  chief  subject  of 
complaint  being  dyspnoea.  So  slight  are  the  symptoms  referable 
to  the  lungs,  exclusive  of  dyspnoea,  that  if  the  attention  of  the 
physician  be  directed  to  the  heart,  there  is  a  liability  of  overlooking 
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the  pleuritic  effusion,  unless  pains  are  taken  to  explore  the  chest 
for  the  signs  of  this  affection.  On  examination  after  death  the 
liquid  effused  is  not  transparent  as  in  cases  of  hydrothorax,  but  not 
notably  turbid,  and  the  solidified  fibrin,  or  lymph,  is  not  abundant. 
The  inflammatory  action  has  a  low  grade  of  intensity.  This  is 
true  of  the  instances  that  have  come  under  my  observation.  The 
eflftised  liquid  is  less  likely  to  be  removed  by  absorption  than  in 
cases  in  which  chronic  pleurisy  is  not  connected  with  valvular 
lesions.  A  fatal  termination  is  hastened  by  this  complication,  and 
in  some  instances  death  takes  place  very  soon  after  its  occurrence. 
The  physical  signs  of  an  abundant  pleuritic  effusion  are  so  simple 
and  well  marked,  that  if  overlooked  by  those  who  avail  themselves 
of  physical  exploration  of  the  chest,  it  must  be  from  inattention. 
Chronic  pleurisy  is  developed  in  some  cases  in  which  valvular 
lesions  are  associated  with  albuminuria  and  Bright's  disease,  but 
it  occurs  when  the  kidneys  are  free  from  disease. 


Symptoms  and  Pathological  Effects  referable  to  the  Nervous 

System. 

The  majority  of  cases  of  valvular  lesions  end  without  having 
given  rise  to  prominent  symptoms  or  important  pathological  effects 
referable  to  the  nervous  system.  This  statement  is  at  variance 
with  the  notions  generally  entertained  and  inculcated  by  some 
writers.  It  is  a  common  impression  that  various  symptoms  denot- 
ing cerebral  disorder,  such  as  cephalalgia,  vertigo,  tinnitus  aurium, 
muscse  volitantes,  etc.  etc.,  are  usually  observed,  sooner  or  later, 
during  the  progress  of  cardiac  disease.  These  symptoms  are  often 
observed  in  persons  not  affected  with  disease  of  the  heart,  and,  hence, 
would  possess  small  diagnostic  significance  were  they  more  fre- 
quently present;  but,  the  truth  is,  they  occur  in  only  a  small  pro- 
portion of  cases,  at  least  in  a  marked  degree.  Apoplexy  and 
paralysis  are  events  much  less  common  than  is  generally  supposed. 
It  is  then  hardly  necessary  to  consider  at  much  length  the  mooted 
question,  whether  cerebral  phenomena  and  complications  proceed 
from  the  abnormal  power  of  an  hypertrophied  left  ventricle,  or 
from  the  obstruction  occasioned  by  over-distension  of  the  right 
auricle.  It  is  conceivable  that  either  and  both  may  conduce,  in 
certain  instances,  to  congestion,  extravasation  of  blood,  and  serous 
transudation;  but  clinical  facts  show  that,  separately  or  combined, 
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they  very  rarely  produce  disorder  of  the  cerebral  circulation  suffi- 
cient to  occasion  great  inconvenience  to  the  patient  or  lead  to  serious 
results.  Of  seventy-two  fatal  cases  of  lesions  affecting  the  mitral 
and  aortic  orifices,  one  or  both,  which  I  have  analyzed  with  refer- 
ence to  this  point,  the  histories  of  fifty-five  present  no  symptoms  or 
events  of  importance  pertaining  to  the  brain. 

Valvular  lesions,  accompanied  by  enlargement  of  the  heart,  have 
been  supposed  to  involve  a  strong  liability  to  apoplexy.  This 
opinion  was  held  by  Hope.  Apoplexy  occurs  in  a  small  propor- 
tion of  cases  of  valvular  disease.  Of  the  seventy-two  cases  analyzed 
it  took  place  in  seven.  But  even  in  the  few  cases  in  which  apoplexy 
and  valvular  lesions  are  associated,  circumstances  go  to  show  that 
there  often  exists  only  a  remote  and  contingent  pathological  con- 
nection between  them.  Of  the  seven  cases  just  mentioned,  the  age 
of  the  patients  in  all,  save  one,  was  over  forty  years.  In  one,  it 
was  eighty,  in  one,  sixty -six,  in  one,  fifty-five,  and  in  one,  fifty-two. 
The  ages  were  within  the  period  when  apoplexy,  irrespective  of 
heart  disease,  is  most  apt  to  occur.  In  some  of  the  cases,  the 
cerebral  arteries  were  found  to  have  become  calcified.  In  one  of 
the  cases,  the  patient  being  forty-one  years  of  age,  the  valvular 
affection  was  trivial,  accompanied  by  slight  enlargement.  It  is  not 
unfrequently  the  case  when,  from  the  coincidence  of  apoplexy  and 
some  morbid  appearances  of  the  valves,  the  former  is  supposed  to 
be  dependent  on  the  latter,  that  the  valvular  lesions  are  not  suffi- 
cient to  have  occasioned  much  disturbance  of  the  circulation.  On 
the  other  hand,  how  rarely  does  apoplexy  occur  when  there  exists 
over-distension  and  dilatation  of  the  right  auricle,  together  with 
considerable  hypertrophy  of  the  left  ventricle  1  In  view  of  these 
facts,  it  is  reasonable  to  conclude  that  apoplexy  is  very  rarely  due, 
directly  or  exclusively,  to  the  condition  of  the  heart,  but  that  the 
changes  which  the  cerebral  vessels  undergo,  or  other  circumstances, 
generally  play  an  important  part  in  its  production.  This  is  not  to 
deny  more  or  less  agency  to  the  heart  in  certain  cases.  And  of  the 
two  conditions  which  tend  directly  to  affect  the  circulation  in  the 
brain,  viz :  obstruction  at  the  right  side  of  the  heart,  and  hyper- 
trophy of  the  left  ventricle,  the  former  must  be  considered  as  most 
likely  to  lead  to  serious  results.  Hypertrophy  of  the  left  ventricle 
is  generally  associated  either  with  obstruction  or  regurgitation  at 
the  aortic  or  mitral  orifice.  An  effect  of  each  of  these  different 
lesions  is  either  to  diminish  the  quantity  of  blood  sent  to  the  braio, 
or  to  break  the  force  of  the  ventricle  upon  the  arterial  current 
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The  latter  obtains  when  the  aortic  orifice  is  contracted,  and  the 
former  in  cases  of  aortic  regurgitation  and  of  mitral  lesions,  whether 
obstructive  or  regurgitant.  The  opinion  held  by  Hope  and  others 
that  apoplexy  sustains  a  direct  pathological  connection  with  hyper- 
trophy of  the  left  ventricle,  is  disproved  on  rational  grounds  as  well 
as  by  clinical  evidence. 

Apoplexy  occurring  in  connection  with  cardiac  lesions  generally 
depends  on  extravasation  of  blood.  Under  these  circumstances, 
paralysis,  of  course,  ensues.  If  the  apoplectic  attack  do  not  prove 
suddenly  fetal,  the  patient  is  found  to  be  hemiplegia  Paralysis 
sometimes  occurs  without  being  preceded  by  apoplexy.  Either  or 
both  may  proceed  from  a  cause  emanating  from  the  heart,  inde- 
pendently of  either  an  impediment  at  the  right  auricle  or  hyper- 
trophy of  the  left  ventricle.  Reference  is  now  made  to  an  event 
which  has  been  already  noticed  under  the  head  of  pathological 
effects  referable  to  the  circulation,  viz.,  detached  fibrinous  deposits 
or  emboli.  It  appears  to  be  sufficiently  established  that  these 
sometimes  become  fixed  in  the  arterial  trunks  of  the  brain,  and 
give  rise  to  apoplectic  seizures  with  or  without  paralysis,  or  to  the 
latter  without  the  former.  In  this  way,  valvular  lesions  may  sus- 
tain towards  these  cerebral  affections  a  direct  causative  relation. 
This  explanation  of  apoplexy  and  paralysis  associated  with  valvu- 
lar lesions  is  rendered  probable  in  cases  in  which,  from  the  age  of 
the  patient,  fatty  or  calcareous  degeneration  of  the  cerebral  arteries 
is  not  likely  to  have  occurred,  and  when  there  does  not  exist  a 
notable  degree  of  obstruction  at  the  right  side  of  the  heart.  After 
death,  this  is  to  be  suspected  when  the  aortic  or  mitral  valves  are 
found  to  present  vegetations  or  excrescences,  some  of  which  are 
loosely  attached.  The  proof  consists  in  finding  deposits  or  emboli 
impacted  in  one  or  more  of  the  arterial  trunks  of  the  brain,  which 
are  found,  on  microscopical  examination,  to  have  the  same  compo- 
sition and  interior  arrangement  as  coexisting  deposits  on  the  valves 
of  the  left  side  of  the  heart.  Complete  recovery  from  paralysis  is 
a  ground  for  suspecting  that  it  originated  in  arterial  obstruction 
rather  than  in  extravasation,  the  restoration  of  power  over  the 
paralyzed  muscles,  when  the  latter  occurs,  being  rarely  perfect. 

Arterial  obstruction  is  supposed  to  give  rise  to  apoplectic  phe- 
nomena and  paralysis  by  lessening  the  supply  of  blood  to  certain 
portions  of  the  cerebral  substance.  The  pathological  condition 
induced,  therefore,  is  the  opposite  of  that  incident  to  an  impediment 
to  the  circulation  at  the  right  side  of  the  heart.    In  the  one  case 
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a  part  of  the  brain  suffers  from  anaemia,  in  the  other  case  the 
whole  brain  is  congested.  Softening  of  the  cerebral  substance  has 
been  observed  in  connection  with  the  interruption  of  the  circula- 
tion by  fibrinous  plugs  or  emboli,  attributable  to  impaired  nutri- 
tion from  the  defective  supply  of  blood.  Dr.  Law,  of  Dublin 
attaches  considerable  importance  to  the  defective  supply  of  blood 
to  the  whole  brain  as  a  result  of  either  mitral  or  aortic  obstruction. 
In  these  lesions  more  especially,  but  to  a  considerable  extent  also 
in  those  attended  by  regurgitation,  the  stream  of  blood  propelled 
into  the  aorta  and  cerebral  arteries  is  obviously  lessened.  The 
brain  receives  with  each  contraction  of  the  left  ventricle  a  quantity 
of  blood  less  than  when  the  valves  and  orifices  are  free  from 
disease.  Dr.  Law  attributes  cerebral  softening  in  some  instances 
to  this  cause.1  The  importance  attached  by  this  writer,  however, 
to  an  anaemic  state  of  the  brain,  as  thus  induced,  is  not  sustained 
by  clinical  observation,  since  it  is  only  in  a  small  proportion  of  the 
cases  attended  with  more  or  less  obstruction  or  regurgitation,  or 
both,  at  either  the  aortic  or  mitral  orifice,  that  cerebral  symptoms 
denoting  any  important  pathological  condition  are  manifested. 
Cases  of  extreme  aortic  and  mitral  contraction  proceed  to  a  fatal 
termination,  the  histories  not  containing  aught  which  indicates 
that  the  brain  has  suffered  from  a  deficient  supply  of  blood. 

Attacks  of  pseudo-apoplexy,  that  is,  of  coma,  more  or  less  com- 
plete, continuing  for  a  certain  period  and  passing  off  without 
paralysis,  have  been  observed  in  cases  of  valvular  lesions.  They 
have  been  already  described  in  treating  of  fatty  degeneration  of  the 
heart.  They  may  depend  on  the  latter  change  coexisting  with 
valvular  lesions;  but,  as  remarked  in  connection  with  the  subject 
of  fatty  degeneration,  the  pathological  relation  between  these 
attacks  and  the  existence  of  any  organic  disease  of  the  heart  cannot 
be  considered  as  established. 

Aside  from  apoplexy  and  paralysis,  the  various  symptoms  already 
mentioned,  viz.,  pain,  vertigo,  tinnitus,  etc.,  are  occasionally  asso- 
ciated with  valvular  lesions.  Apoplexy  and  paralysis  dependiug 
either  on  an  extravasation  which  involves  a  morbid  condition  of 
the  cerebral  vessels,  or  on  arterial  obstruction  from  emboli,  are 
usually  not  preceded  by  premouitions  referable  to  the  brain.  Clini- 
cal observation  shows  that  a  liability  to  these  affections  is  not  to  be 
predicated  on  the  symptoms  just  referred  to.    This  is  a  practical 

1  Dublin  Journal  of  Medicine,  May,  IS 40. 
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point  to  be  borne  in  mind  in  order  that  gratuitous  apprehensions 
need  not  be  entertained  on  the  part  of  physician  or  patient,  and 
measures  employed,  with  a  view  of  warding  off  an  attack  of  apo- 
plexy or  paralysis,  which,  being  uncalled  for,  will  be  likely  to  be 
not  only  unnecessary,  but  injudicious.  In  the  cases  in  which  there 
must  be  more  or  less  cerebral  congestion,  the  superficial  veins  of 
the  neck  being  swelled  or  pulsating,  marked  cerebral  symptoms 
are  not  uniformly  present.  Headache,  dulness  of  the  intellect, 
listlessness,  drowsiness,  etc.,  are  symptoms  which,  in  a  certain  pro- 
portion of  cases  of  this  description,  are  more  or  less  marked,  and 
are  probably  due  to  abnormal  fulness  of  the  cerebral  veins.  These 
symptoms  of  cerebral  oppression  are  sometimes  marked  in  cases  in 
which,  either  from  obstruction  at  the  right  side  of  the  heart  or 
imperfect  oxygenation  of  the  blood,  the  prolabia  and  surface  of  the 
body  present  a  livid  appearance. 

The  sleep  of  patients  affected  with  cardiac  disease  is  frequently 
imperfect.  They  complain  sometimes  of  frightful  dreams.  This  is 
generally  associated  with  dyspnoea,  and  appears  to  be  owing  to 
disturbed  respiration  rather  than  to  disordered  cerebral  circulation. 
Moaning  in  sleep  is  a  symptom  observed  in  some  cases,  when  the 
patient  is  not  wakeful  nor  conscious  of  any  morbid  sensations. 

A  symptom  which  may  be  included  among  the  events  referable 
either  to  the  nervous  or  respiratory  system,  is  noticed  in  some  cases, 
viz :  a  choking  sensation  analogous  to  that  experienced  in  painful 
emotions  when  an  effort  is  made  to  refrain  from  weeping.  This  is 
not  of  frequent  occurrence,  but  it  has  been  prominent  in  several 
instances  among  the  cases  that  have  come  under  my  observation. 
It  is  associated  with  more  or  less  dyspnoea. 

The  mental  condition  of  patients  affected  with  organic  disease  of 
heart,  may  be  noticed  in  this  connection.  The  contrast  presented 
in  this  respect,  with  patients  affected  with  merely  functional  dis- 
order, has  been  already  referred  to.  Persons  with  organic  disease 
which  has  given  rise  to  grave  symptoms,  such  as  palpitation,  dys- 
pnoea, dropsy,  etc.,  are  generally  free  from  excitement  and  appre- 
hension. They  often  seem  to  be  remarkably  indifferent  or  apathetic. 
They  are  not  agitated  when  made  acquainted  with  the  fact  that 
they  have  organic  disease  of  the  heart.  They  are  sometimes  incredu- 
lous as  to  the  seat  of  the  disease,  and  are  disposed  to  attribute  their 
ailments  to  the  liver,  lungs,  or  stomach.  The  mental  condition,  in 
short,  is  quite  the  reverse  of  that  usually  associated  with  affections 
purely  functional.    It  is  not  unlike  that  which  exists  in  connection 
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with  pulmonary  tuberculosis.  A  comparison  of  the  characters  per- 
taining to  the  feelings,  which  belong  to  the  history  of  organic  lesions 
of  the  heart,  with  those  observed  in  some  other  diseases,  affords  a 
striking  illustration  of  the  great  difference  in  the  effects  produced 
on  the  mind  by  different  morbid  conditions  irrespective  of  cerebral 
diseases. 

Some  degree  of  mental  aberration  is  occasionally  observed 
toward  the  close  of  life  in  cases  of  valvular  lesions,  but  delirium 
cannot  be  reckoned  among  the  events  belonging  to  their  natural 
history. 


Symptoms  and  Pathological  Effects  referable  to  the  Digestive 

System  and  Nutrition. 

The  phenomena  manifested  in  connection  with  the  digestive 
apparatus  in  cases  of  valvular  lesions,  proceed  from  congestion  of 
the  systemic  venous  system.  Assuming  the  lesions  to  be  either 
mitral  or  aortic,  or  both,  congestion  of  this  order  of  vessels  depends 
on  the  effects  of  these  lesions  on  the  right  side  of  the  heart.  It 
may  be  stated  that,  as  a  rule,  the  systemic  congestion  is  not  suf- 
ficient to  give  rise  to  important  symptoms  or  pathological  effects 
until  dilatation  of  the  right  ventricle  has  taken  place,  involving  over- 
distension of  the  right  auricle,  and,  in  certain  instances,  tricuspid 
regurgitation.  The  impediment  to  the  free  admission  of  blood 
from  the  vense  cavae  into  the  right  auricle,  occasions  cerebral  conges- 
tion, as  has  just  been  seen.  The  congestion  throughout  the  body 
thus  induced,  as  has  also  been  seen,  gives  rise  to  venous  turges- 
cence  and  general  dropsy.  The  abdominal  viscera  indirectly  par- 
ticipate in  the  effects  of  this  impediment  at  the  right  ventricle, 
owing  to  their  vascular  relations  to  the  venae  cavae  being  through 
the  intervention  of  the  portal  system.  In  view  of  the  anatomical 
peculiarities  of  the  latter,  it  is  obvious  that,  of  the  organs  com- 
prising the  abdominal  viscera,  the  liver  is  first  affected  by  an 
obstruction  at  the  right  side  of  the  heart.  The  radicles  of  the 
hepatic  veins  (the  intra-lobular  veins)  are  the  first  of  the  dif- 
ferent orders  of  vessels  contained  in  this  viscus,  to  show  engorge- 
ment. The  terminal  branches  of  the  portal  vein  (the  interlobular 
veins)  are  next  affected.  The  appearances  after  death  indicate 
whether  either  or  both  of  these  sets  of  vessels  are  unduly  congested. 
The  pressure  of  the  portal  branches,  or  interlobular  veins,  on  the 
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biliary  tubes  may  occasion  an  undue  accumulation  of  bile  in  the 
latter.  Sections  of  the  organ  then  present  that  peculiar  aspect 
commonly  known  as  the  "  nutmeg  liver."  Extending  beyond  the 
liver  to  the  portal  vein  and  its  radicles,  the  congestion  affects  finally 
the  stomach  and  intestines,  the  spleen  and  the  pancreas.  Conges- 
tion of  these  organs  is  a  secondary  effect  due  directly  to  the  me- 
chanical obstacle  to  the  passage  of  blood  through  the  liver.  The 
successive  steps,  thus,  in  the  series  of  congestive  effects  dependent 
on  valvular  lesions  are :  Obstruction  or  regurgitation  at  either  the 
mitral  or  aortic  orifice,  or  at  both  situations ;  dilatation  of  the  right 
ventricle  following  engorgement  of  the  pulmonary  vessels ;  over- 
distension of  the  right  auricle,  with  or  without  tricuspid  regurgita- 
tion, involving  an  impediment  to  the  free  transmission  of  blood 
from  the  vense  cavae;  congestion  of  the  hepatic  vein,  and  its  radi- 
cles, the  intra-lobular  veins;  congestion  of  the  terminal  branches 
of  the  portal  vein,  or  the  inter-lobular  veins ;  congestion  of  the 
vena  portaa  and  its  radicles  in  the  abdominal  viscera  which  furnish 
the  blood  for  the  portal  circulation. 

Clinical  observation  shows,  as  might  rationally  be  anticipated, 
that  the  phenomena  due  to  engorgement  of  the  abdominal  viscera, 
are  developed,  in  the  order  of  time,  consecutively  to  the  general 
effects  of  congestion  of  the  systemic  veins.  It  is  rarely  the  case 
that  the  former  occur  to  much  extent  until  the  obstruction  at  the 
right  side  of  the  heart  is  sufficient  to  give  rise  to  more  or  less 
general  dropsy.  As  a  general  remark,  symptoms  and  pathological 
effects  referable  to  the  digestive  system  do  not  hold  a  prominent 
place  among  the  events  which  belong  to  the  natural  history  of 
valvular  lesions.  This  statement  is  made  after  analyzing  the  histo- 
ries of  one  hundred  cases,  extending  in  seventy  to  the  period  of 
death.  In  a  large  majority  of  these  histories,  nothing  of  importance 
was  noted  with  reference  to  the  digestive  system. 

Enlargement  of  the  liver  is  an  occasional  effect  incident  to  valvu- 
lar lesions,  as  well  as  to  enlargement  of  the  heart,  uncomplicated 
with  the  latter.  This  has  been  already  noticed  in  connection  with 
the  subject  of  enlargement  of  the  heart.  It  is  more  correct  to  say 
that  this  is  an  effect  of  enlargement  affecting  the  right  side  of  the 
heart,  either  with  or  without  the  coexistence  of  valvular  lesions,  the 
latter  inducing  the  effect  through  the  intervention  of  the  cardiac 
enlargement,  as  has  just  been  stated.  The  augmented  size  of  the 
liver  is  in  some  instances  remarkable,  and  its  variations  in  size  at 
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different  periods  is  not  less  striking.  The  enlargement  is  dae 
simply  to  the  excessive  accumulation  of  blood  in  the  vessels  of  the 
organ.  Jaundice  is  an  occasional  symptom.  It  is  met  with,  how- 
ever, in  a  very  small  proportion  of  cases. 

Cirrhosis,  contrary  to  a  common  impression,  is  not  a  frequent 
complication  of  valvular  affections  of  the  heart.  The  congested 
state  of  the  liver  incident  to  these  affections  does  not  seem  to  tend 
to  its  production.  The  concurrence  of  these  affections  and  this 
structural  change  of  the  liver  is  so  infrequent,  as  hardly  to  afford 
ground  for  the  opinion  that  there  exists  between  the  two  any 
pathological  connection.  When  associated,  it  is  probably  simply 
a  coincidence.  M.  Becquerel  reported  the  existence  of  cardiac  dis- 
ease in  twenty-one  of  forty -two  cases  of  cirrhosis  which  he  analyzed, 
the  former  being  deemed  to  have  occurred  prior  to  the  latter.1  But 
in  more  than  one-half  of  the  twenty-one  cases,  he  regarded  the 
cirrhosis  as  in  the  first  degree  giving  rise  to  no  symptoms  of  im- 
portance. These  statistics,  as  remarked  by  Dr.  Budd,  are  to  be 
accounted  for  on  the  supposition  that  the  abnormal  appearances  due 
to  congestion  of  the  different  sets  of  vessels  were  confounded  with 
the  commencement  of  cirrhosis.  The  symptom  denoting  coexist- 
ing cirrhosis,  is  ascites  in  a  degree  disproportionate  to  the  general 
dropsy.  So  far,  however,  from  there  being  often  a  preponderance 
of  ascites,  it  is  generally  less  than  the  relative  amount  of  dropsical 
effusion  into  the  pleural  cavities  in  cases  of  valvular  lesions  of  the 
heart. 

The  various  phenomena  included  in  the  term  indigestion,  which 
are  common  to  a  great  number  of  affections,  may  be  absent  or 
present,  and  more  or  less  prominent  in  cases  of  valvular  lesions. 
But  in  a  large  proportion  of  cases  they  do  not  occur  in  a  marked 
degree,  at  least  during  the  greater  portion  of  the  time  occupied  by 
the  progress  of  the  lesions  before  a  fatal  issue  takes  place.  Patients 
who  suffer  from  the  distressing  effects  of  obstructive  or  regurgitant 
lesions,  together  with  enlargement  of  the  heart,  often  preserve  their 
appetite,  and  the  ingestion  of  food  occasions  no  inconvenience. 
This,  in  fact,  is  usually  the  case,  so  that  disordered  digestion  cannot 
be  considered  to  characterize  organic  affections  of  the  heart.  The 
disorders  which  are  observed  in  an  advanced  stage,  after  general 
dropsy  has  taken  place,  are  probably  due,  in  part  at  least,  to  con- 

1  Archives  Generates  de  M6decine,  1840.  Budd  on  Diseases  of  the  Liver,  second 
Am.  ed.,  p.  148. 
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gestion  of  the  gastric  mucous  membrane.  Haematemesis  is  one  of 
the  rare  effects,  occurring  sometimes  when  cirrhosis  of  the  liver 
does  not  coexist. 

Intestinal  flux,  or  enterorrhcea,  is  another  infrequent  symptom, 
the  serous  transudation  taking  a  direction  through  the  mucous 
tissue,  instead  of,  or  in  addition  to  the  more  common  direction  into 
the  peritoneal  cavity. 

Hemorrhage  from  the  bowels  is  to  be  ranked  in  the  same  cate- 
gory. The  same  is  to  be  said  of  haemorrhoids.  In  this  connection 
may  be  mentioned  epistaxis,  which  occurs  more  frequently,  as  a 
result  of  obstruction  at  the  right  side  of  the  heart,  than  hemorrhage 
in  any  other  situation.  It  is  supposed  that  the  escape  of  blood 
from  the  nostrils  may  in  some  instances  prevent  extravasation  into 
the  brain,  or  other  serious  effects  of  cerebral  congestion,  by  relieving 
the  vessels,  in  a  measure,  of  their  over-accumulation. 

Enlargement  of  the  spleen,  due  exclusively  to  the  congestion  of 
the  portal  system  dependent  on  cardiac  obstruction,  must  be  ex- 
ceedingly rare.  It  is,  however,  to  be  reckoned  among  the  effects 
which  are  occasionally  observed. 

The  functions  of  nutrition,  applying  this  term  to  the  processes  of 
growth  and  repair  of  the  tissues,  are  much  less  affected  than,  on 
rational  grounds,  would  be  anticipated,  even  when  the  lesions  of 
the  valves  have  led  to  enlargement  of  the  heart  and  much  disturb- 
ance of  the  circulation.  Patients  suffering  from  the  distressing 
effects  of  cardiac  disease,  viz.,  dyspnoea,  palpitation,  oedema,  etc., 
often  do  not  emaciate.  When  these  effects  occur  in  early  life,  the 
development  of  the  body  is  sometimes  not  remarkably  impaired. 
Even  at  an  advanced  stage,  considerable  embonpoint  is  frequently 
maintained.  It  is  not  uncommon  to  find  the  evidences  of  lesions, 
which  must  have  existed  for  a  long  time,  in  persons  whose  general 
aspect  denotes  excellent  health.  So  far  from  diminished  nutrition 
being  one  of  the  pathological  effects  of  valvular  lesions,  they  are 
rather  to  be  characterized  by  the  absence  of  notable  deterioration 
in  this  respect.  In  cases  in  which  the  origin  of  valvular  lesions 
dates  in  early  life,  and  enlargement  of  the  heart  takes  place  before 
puberty,  the  body  may  attain  to  a  full  development. 


AFFECTING    THE    VALVES   OF   THE    HEART. 


Symitoms  and  Pathological  Effects  referable  to  the  Gexik 
urinary  System. 


The  renal  or  emulgent  veins  terminating  in  the  vena  can  de- 
scendens,  the  kidneys  must  participate  in  the  congestion  of  lb* 
systemic  venous  system  arising  from  an  impediment  at  the  right 
side  of  the  heart.  These  organs  are  affected  more  dired 
abdominal  viscera  which  are  tributary  to  the  portal  vein.  So  won 
as  valvular  lesions  have  led  to  the  anatomical  conditions  involving 
an  obstruction  extending  to  the  vena?  cavas  and  their  branches, 
renal  engorgement  necessarily  ensues.  Congestion  of  these  01 
is  generally  observed  in  examinations  after  death  in  cases  of 
vular  disease  accompanied  by  dilatation  of  the  cavities  of  the 
side  of  the  heart.  Venous  congestion,  under  these  circumstance*, 
does  not  uniformly  occasion  a  greater  flow  of  urine  than  in  health. 
Indeed,  the  quantity  of  urine  is  oftener  diminished  than  increased. 
h  fact  going  to  show  that  diuresis  depends  on  the  amount  of  blood 
conveyed  to  the  kidneys  by  the  arteries,  or  on  conditions  pertain- 
ing to  the  blood  itself,  rather  than  on  accumulation  in  the 
veins.  The  urine  is  frequently  scanty,  even  when  the 
obstruction  i3  sufficient  to  give  rise  to  general  dropsy.  The 
constituents  are  relatively  augmented ;  in  other  words,  the  dei 
of  the  urine  is  greater  than  in  health.  The  lithatic  deposits 
often  abundant.  The  presence  of  albumen  is  not  unfreqnently 
shown  by  the  appropriate  tests.  If  the  kidneys  have  not  n: 
gone  structural  change,  the  quantity  of  albumen  is  usually 
It  may  be  found,  on  repeated  examinations  in  the  same  case, 
times  present,  and  at  other  times  absent.  The  quantity  at  dil 
times  may  be  found  to  fluctuate.  The  presence  of  this  constil 
in  these  cases  may  be  fairly  attributed  to  the  mechanical  pi 
incident  to  venous  congestion.  It  does  not  constitute  evidi 
structural  change  of  kidney  or  Bright's  disease  when  it  is  in 
quantity,  transient  in  duration,  and  notably  fluctuating. 

The  degenerations  of  structure  included  under  the  name 
Bright's  disease  are  sometimes  associated  with  valval 
the  heart.  The  frequency  of  this  combination,  however,  is 
than  is  generally  supposed.  Accepting,  on  the  one  h 
dence  of  coexisting  Bright's  disease  an  abundant  quantity  of  albu- 
men constantly  present  in  the  urine  during  life,  or  well-mark»! 
anatomical  characters  observed  after  death,  and,  on  the  other  band, 
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including  cases  only  of  cardiac  disease  which  involve  obstruction 
or  regurgitation,  or  both,  the  two  affections  are  rarely  united.  It 
may  fairly  be  doubted  whether  they  are  associated  sufficiently  often 
to  establish  any  direct  pathological  connection  between  them.  As- 
suming the  existence  of  such  a  connection,  some  have  attributed 
the  renal  affection  to  the  cardiac  disease,  and  others  have  thought 
that  the  valvular  lesions  were  due  to  the  condition  of  the  kidneys. 
They  who  accept  the  first  of  these  suppositions  refer  the  develop- 
ment of  structural  change  in  the  kidneys  to  the  congested  state  of 
these  organs.  But  it  is  by  no  means  settled  that  mere  congestion 
is  adequate  to  produce  this  result.  The  second  supposition  is  more 
tenable.  Pericarditis  and  other  serous  inflammations  are  not  un- 
frequently  developed  in  the  course  of  Bright's  disease ;  and  it  may 
be  reasonably  argued  that  endocarditis  is  occasionally  incidental  to 
the  latter.  Clinical  observation  has  not,  as  yet,  confirmed  the 
correctness  of  this  analogical  argument. 

The  coexistence  of  structural  degeneration  of  the  kidney  is 
shown,  as  already  intimated,  by  the  degree  and  constancy  of  the 
albuminuria,  and  by  the  different  varieties  of  casts  of  the  urinife- 
rous  tubes,  distinctive  of  the  different  kinds  of  degeneration,  which 
the  sediment  of  the  urine  is  found  to  contain  when  subjected  to 
microscopical  examination.1  The  tendency  to  general  dropsy  is 
augmented  by  this  complication ;  renal  and  cardiac  dropsy  are,  in 
fact,  combined.  It  is  needless  to  say  that  the  danger  is  vastly 
increased  by  the  addition  of  so  serious  an  affection  as  structural 
degeneration  of  the  kidneys,  which  exposes  the  patient  to  other 
accidents  than  those  incident  to  the  cardiac  disease,  and  aggravates 
some  of  the  most  important  of  the  pathological  effects  of  the  latter. 

As  regards  the  generative  functions,  the  histories  of  valvular 
affections  which  I  have  collected  furnish  no  facts  of  significance  or 
importance.  I  have  observed,  in  cases  in  which  lesions  had  existed 
for  a  considerable  period  before  puberty,  that  the  genital  organs, 
including,  in  females,  the  mammary  gland,  have  attained  to  a  full 
development. 

1  Vide  Diseases  of  the  Kidney,  etc.,  by  George  Johnson,  M.  D.,  etc.   Loud.,  1852. 


174      LESIONS   AFFECTING   THE    VALVES   OF   THE    HEART. 


Symptoms  and  Pathological  Effects  referable  to  the  Countenance 

and  External  Appearance  of  the  Body. 

The  characters  pertaining  to  the  countenance  have,  for  the  most 
part,  been  already  incidentally  mentioned.  Lividity  of  the  prolabia, 
face,  and,  to  some  extent,  apparent  over  the  whole  surface  of  the 
body,  denotes  either  venous  congestion  or  imperfect  oxygenation  of 
the  blood.  The  latter  is  incident  to  the  pathological  effects  taking 
place  in  the  lungs;  the  former,  to  obstruction  at  the  right  side  of 
the  heart.  But  both  conditions  may  be  conjoined.  Cyanosis  de- 
pendent on  congenital  malformations  will  be  considered  hereafter. 
A  dusky  hue  of  the  face,  combined  with  oedema,  is  quite  distinctive 
of  cardiac,  as  contrasted  with  renal,  dropsy.  The  experienced 
clinical  observer  is  able  to  make  this  differential  diagnosis  with 
much  precision  at  a  glance.  When  the  lividity  is  marked,  and  the 
oedema  considerable,  the  face  presents  an  appearance  like  that  of  a 
cadaver  after  strangulation.  The  expression  is  sometimes  so  much 
altered  that  the  person  is  scarcely  recognized  by  familiar  friends. 
Urgent  dyspnoea  induces  an  expression  of  great  anxiety,  distress, 
and  apprehension.  The  painful  spectacle  presented  by  a  case  of 
extreme  suffering  from  so-called  cardiac  asthma  is  thus  vividly 
portrayed  by  Dr.  Hope :  "  Incapable  of  lying  down,  he  is  seen  for 
weeks,  and  even  for  months  together,  either  reclining  in  the  semi- 
erect  posture  supported  by  pillows,  or  sitting  with  the  trunk  bent 
forward  and  the  elbows  or  forearms  resting  on  the  drawn-up  knees. 
The  latter  position  he  assumes  when  attacked  by  a  paroxysm  of 
dyspnoea;  sometimes,  however,  extending  the  arms  against  the 
bed  on  either  side,  to  afford  a  firmer  fulcrum  for  the  muscles  of 
respiration.  With  eyes  widely  expanded  and  starting,  eyebrows 
raised,  nostrils  dilated,  a  ghastly  and  haggard  countenance,  and  the 
head  thrown  back  at  every  inspiration,  he  casts  around  a  hurried, 
distracted  look  of  horror,  of  anguish,  and  of  supplication :  now 
imploring  in  plaintive  moans,  or  quick,  broken  accents,  and  half- 
stifled  voice,  the  assistance  already  often  lavished  in  vain;  now 
upbraiding  the  impotency  of  medicine ;  and  now,  in  an  agony  of 
despair,  drooping  his  head  on  his  chest,  and  muttering  a  fervent 
invocation  for  death  to  put  a  period  to  his  sufferings.  For  a  few 
hours — perhaps  only  for  a  few  moments — he  tastes  an  interval  of 
delicious  respite,  which  cheers  him  with  the  hope  that  the  worst  is 
over,  and  that  his  recovery  is  at  hand.    Soon  that  hope  vanishes. 
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From  a  slumber  fraught  with  the  horrors  of  a  hideous  dream  he 
starts  up  with  a  wild  exclamation  that  'it  is  returning.'  At  length, 
after  reiterated  recurrences  of  the  same  attacks,  the  muscles  of 
respiration,  subdued  by  efforts  which  the  instinct  of  self-preserva- 
tion alone  renders  them  capable  of,  participate  in  the  general  ex- 
haustion, and  refuse  to  perform  their  function.  The  patieut  gasps, 
sinks,  and  expires."1  Happily,  the  fearful  intensity  of  suffering 
depicted  in  the  foregoing  sketch  characterizes  a  small  proportion 
only  of  the  cases  of  valvular  disease  which  proceed  to  a  fatal  ter- 
mination. 

Some  cases  of  valvular  disease  are  characterized  by  pallor  of  the 
complexion.  The  coexistence  of  Bright's  disease  is  likely  to  lead 
to  this  effect.  But  it  is  observed  in  some  instances  when  the  kid- 
neys are  not  affected.  It 'then  depends  on  alterations  of  the  blood 
proceeding  from  other  causes.  According  to  MM.  Becquerel  and 
Kodier,  an  anaemic  condition  is  induced,  in  a  certain  proportion  of 
cases,  by  cardiac  disease  uncomplicated  with  an  affection  of  the 
kidneys.8  Analysis  of  the  blood  shows  a  notable  deficiency  of 
albumen,  together  with  a  reduction  in  the  relative  proportion  of 
blood-corpuscles  and  fibrin.  This  condition  of  the  blood  is  im- 
portant in  connection  with  therapeutical  measures.  It  will  be  ag- 
gravated by  depletion,  and  to  remove  it  by  appropriate  treatment, 
if  practicable,  should  be  an  important  object  with  the  practitioner. 

The  accumulation  of  blood  in  the  right  chambers  of  the  heart 
induces,  in  addition  to  abnormal  fulness  of  the  superficial  veins,  a 
congestive  state  of  the  capillary  vessels,  causing  the  surface  of  the 
body  to  present  an  appearance  like  that  produced  by  exposure  to 
cold.  The  redness  disappears  on  pressure,  and  returns,  more  or 
less  slowly,  after  the  pressure  is  removed.  The  appearance  is  not 
unlike  that  observed  in  the  typhus  and  typhoid  fevers,  although 
the  rationale  is  by  no  means  the  same.  Erythema  affecting  portions 
of  the  surface  occurs  in  some  cases,  not  associated  with  oedema. 
The  lower  extremities  are  most  apt  to  be  affected.  I  have  met 
with  an  instance  in  which  the  extremities  of  the  fingers  and  a  por- 
tion of  the  palms  presented  permanently  an  erythematic  redness. 
On  the  other  hand,  in  a  patient  with  considerable  mitral  regurgi- 
tation, the  fingers  at  times  are  bloodless,  being  as  pallid  and  cold  as 
those  of  a  corpse. 

1  On  Diseases  of  the  Heart,  Am.  ed.,  p.  382. 

1  Gaiette  M6dicale  de  Paris  (13  Avril,  1850).  Vide  Precis  thSorique  et  pratique, 
par  C.  Forget. 
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PHYSICAL  SIGNS,  DIAGNOSIS,  AND  TREATMENT 

OF   VALVULAR  LESIONS. 

Endocardial  or  valvular  murmurs—Distinction  between  endocardial  and  exocardial  mar* 
mure — Vascular  murmurs — Distinction  between  inorganic  and  organic  murmurs — Soil 
and  rough  murmurs — Musical  murmurs — Enumeration  of  abnormal  conditions  giving 
rise  to  endocardial  murmurs,  organio  and  inorganic — Valvular  lesions  involving  ob- 
struction or  regurgitation,  or  both,  generally  accompanied  by  a  murmur — Circumstances 
enabling  the  auscultator  to  determine  whether  lesions  involve  obstruction,  or  regurgi- 
tation, or  both — Mitral  direct,  or  systolic  murmur — Mitral  regurgitant,  or  diastolic 
murmur — Aortic  direct,  or  systolic  murmur— Aortic  regurgitant,  or  diastolic  murmur — 
Localisation  of  systolio  murmurs — Localisation  of  diastolic  murmurs — Recapitulation  of 
points  involved  in  the  localization  of  systolic  and  diastolic  murmurs — Pathological 
import  of  organic  endocardial  murmurs — In  organio  murmurs — Abnormal  modifications 
of  the  heart-sounds  in  cases  of  valvular  lesions. — Purring  tremor — Diagnostic  characters 
of  mitral,  aortic,  tricuspid,  and  pulmonic  lesions — Treatment  of  valvular  lesions. 

The  physical  signs  of  lesions  affecting  the  valves  and  orifices  of 
the  heart  are  to  be  considered  preparatory  to  entering  on  the  con- 
sideration of  the  diagnosis  of  these  lesions.    It  is  chiefly  by  means 
of  physical  signs  that  the  existence  and  seat  of  valvular  lesions  are 
determined  during  life.    The  symptoms  and  pathological  effects 
which  were  considered  in  the  last  chapter,  afford  important  aid  to 
the  diagnostician,  but,  alone,  they  often  fail  in  furnishing  positive 
evidence  that  the  valves  or  orifices  are  affected,  and  still  leas  do 
they  indicate  the  particular  situation  of  existing  lesions.     To  the 
study  of  the  physical  signs,  in  fact,  in  connection  with  researches 
on  the  mechanism  of  the  heart's  action,  practical  medicine  is  in- 
debted for  the  great  perfection  to  which  the  diagnosis  of  cardiac 
affections  has  attained  within  the  past  few  years.    Here,  as  in  other 
instances,  physical  phenomena  have  a  negative  as  well  as  positive 
application  in  diagnosis ;  that  is  to  say,  while  they  constitute  evi- 
dence of  the  presence  of  certain  lesions,  their  absence  is,  in  general, 
proof  that  lesions  do  not  exist. 

The  diagnostic  signs  of  valvular  lesions  are,  for  the  most  part, 
obtained  by  auscultation.    They  may  be  arranged  into  two  classes, 
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viz :  firsts  certain  new  or  adventitious  sounds  called  murmurs;  and, 
second,  abnormal  modifications  of  the  natural  cardiac  sounds.  The 
first  class,  or  murmurs,  from  their  practical  importance,  require  to 
be  considered  at  some  length. 


ENDOCARDIAL   OR  VALVULAR   MURMURS. 


All  adventitious  sounds  dependent  on  the  movements  of  the 
heart,  either  replacing  or  superadded  to  the  normal  heart-sounds, 
are  distinguished  as  cardiac  murmurs.  Strictly  speaking,  these 
murmurs  are  heart-sounds,  but,  for  the  sake  of  distinction,  the  latter 
term  is  conventionally  restricted  to  the  normal  sounds  of  the  heart 
and  their  abnormal  modifications.  The  French  word  bruit  is  often 
used  by  English  and  American  writers.  This  term  with  French 
writers  is  synonymous  with  murmur.  The  latter  term,  first  pro- 
posed by  Dr.  Forbes,  of  London,  is  sufficiently  distinctive  and  con- 
venient, so  that  it  is  quite  needless,  in  this  instance,  to  have  recourse 
to  a  foreign  tongue. 

Cardiac  murmurs  originate  either  within  the  heart  and  blood- 
vessels, or  on  the  peripheral  surface  of  the  organ.  Dr.  Latham  has 
proposed  to  distinguish  those  produced  within  the  heart  as  endo- 
cardial, and  those  produced  upon  the  surface  as  exocardial  murmurs. 
These  names  are  sufficiently  distinctive.  It  is,  however,  convenient 
to  include  among  endocardial  murmurs  those  produced  in  the  aorta 
and  pulmonary  artery  in  close  proximity  to  the  heart.  Murmurs 
produced  within  vessels  more  or  less  removed  from  the  heart,  may 
be  called  vascular  murmurs.  These  may  originate  either  within  the 
arteries  or  veins.  The  endocardial  and  vascular  murmurs  require 
for  their  production  the  passage  of  currents  of  blood  through  the 
cavities  of  the  heart,  its  orifices  or  the  bloodvessels.  These  murmurs 
are  generally  called  bellows  murmurs  (bruit  de  soufflet)  from  the  re- 
semblance of  the  sound  to  that  produced  by  the  expulsion  of  air 
from  the  nozzle  of  an  ordinary  bellows.  This  resemblance  is  often 
striking,  and  holds  good  in  most  instances ;  but  some  intracardiac 
and  vascular  murmurs  are  very  inappropriately  called  bellows- 
murmurs,  resembling  other  sounds  more  than  that  implied  by  this 
name.  It  is,  however,  to  be  borne  in  mind  that  all  adventitious 
sounds  produced  within  the  heart  and  vascular  system,  are  conven- 
12 
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tionally  known  as  bellows  murmurs.  This  name  was  applied  to 
them  by  the  illustrious  discoverer  of  auscultation,  Laennec,  by 
whom  they  were  first  described. 

Exocardial  murmurs  are  occasioned  by  the  rubbing  together  of 
the  visceral  and  parietal  surfaces  of  the  pericardium,  and  some- 
times by  the  heart  impinging  against  the  neighboring  parts  exterior 
to  the  pericardium.  These  murmurs  are  usually  called,  from  the 
manner  of  their  production,  attrition  or  friction  murmurs.  These 
will  be  considered  hereafter  in  connection  with  the  diseases  affecting 
the  pericardium. 

In  treating  of  endocardial  murmurs,  the  practical  points  to  be 
considered  relate  to  the  different  characters  which  they  present,  the 
morbid  conditions  which  they  denote,  their  significance  and  value 
as  signs  of  disease,  and  their  application  to  the  diagnosis  of  val- 
vular affections.  These  murmurs  may  be  produced  within  the 
cavities  of  the  heart,  at  the  auriculo-ventricular  or  the  ventriculo- 
arterial  orifices,  and  within  the  aorta  or  pulmonary  artery  near  the 
junction  of  these  vessels  with  the  ventricles.  Strictly  speaking, 
murmurs  produced  in  the  last-named  situations  are  not  endocardial, 
but  it  is  most  convenient  to  include  them  in  the  same  class.  It  is 
practicable  often,  if  not  generally,  to  determine  by  means  of  phy- 
sical exploration,  in  which  one  of  the  cavities,  orifices,  or  vessels 
mentioned,  originate  the  murmurs  heard  in  individual  cases.  The 
importance  of  this  localization,  as  pointing  to  the  seat  of  the  lesions 
which  occasion  the  murmurs,  is  obvious.  The  special  objects  to 
which  the  study  of  this  class  of  murmurs  has  been  subservient, 
may  be  stated  as  follows :  To  determine  the  existence  or  non-exist- 
ence of  valvular  disease ;  to  determine  the  particular  situation  of 
structural  lesions ;  to  determine  the  character  of  lesions  and  certain 
of  their  effects,  especially  on  the  blood-currents  through  the  different 
orifices. 

Endocardial  murmurs  are  not  always  due  to  lesions  of  structure 
or  organic  disease.  They  occur  as  a  result  of  certain  blood-changes 
and  of  functional  disorder  of  the  heart.  The  latter  are  distinguished 
as  inorganic  murmurs,  while  those  dependent  on  structural  changes 
are  called  organic  murmurs.  It  is  of  great  importance  to  discrimi- 
nate, in  practice,  between  organic  and  inorganic  murmurs.  With 
proper  knowledge  and  care  this  can  generally  be  done.  The  points 
involved  in  the  discrimination  are  to  be  considered.  I  shall,  how- 
ever, first  consider  murmurs  which  it  is  assumed  are  organic,  and 
afterwards  point  out  the  means  of  making  the  distinction  in  practice. 
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Id  organic  murmurs  will  claim  consideration  also  in  connection 
with  functional  disorders  of  the  heart.  It  is  then  to  be  understood 
that,  for  the  present,  reference  is  had  to  organic  murmurs. 

Organic  murmurs,  as  regards  their  sensible  characters,  differ  in 
a  marked  degree  in  different  cases.  In  the  majority  of  cases  they 
resemble  a  bellows  sound.  Murmurs  of  this  description  are  said 
to  be  soft  murmurs.  They  vary  greatly  in  intensity,  pitch  and 
duration.  In  some  instances  they  are  so  feeble  as  to  be  just  appre- 
ciable; in  other  instances  they  are  so  loud  as  to  be  heard  over  the 
whole  chest,  and  are  sometimes  perceived  by  the  patient,  especially 
in  the  night  time.  In  several  cases  that  have  come  under  my 
observation,  patients  have  accurately  described  the  sound,  which 
had  attracted  their  attention  before  any  exploration  of  the  chest  had 
been  made.  It  is  sometimes  heard  by  others  at  a  distance  from  the 
chest.  I  have  known  instances  where  this  has  occurred  to  persons 
occupying  the  same  bed  with  patients  affected  with  disease  of  the 
heart.  It  may  not  be  amiss  to  mention,  in  this  connection,  that  physi- 
cians and  medical  students  not  unfrequently  imagine  they  discover, 
during  the  night,  a  cardiac  bellows  murmur  in  their  own  persons, 
mistaking  for  it  a  sound  produced  by  the  movement  of  the  head  on 
the  pillow  synchronously  with  the  ventricular  systole,  or,  possibly, 
by  the  current  of  blood  in  the  cerebral  arteries.  Between  the 
extremes  of  feebleness  and  loudness,  different  cases  present  every 
degree  of  gradation  as  respects  intensity.  The  pitch  varies  within 
certain  limits.  Bouillaud  first  proposed  the  plan  of  representing 
the  pitch  of  bellows  murmurs  by  whispered  words  and  letters, 
which  is  much  more  convenient  and  clear  than  verbal  descriptions. 
The  highest  pitch,  unless  the  sound  become  musical,  may  be  repre- 
sented by  the  letter  S,  and  a  lower  grade,  but  still  acute,  by  the 
letter  R'  When  the  pitch  is  low  it  is  often  represented  by  the  word 
who,  and  when  still  more  grave  by  the  word  awe.  These  letters 
and  words  were  selected  for  this  purpose  by  Dr.  Hope.  The  pitch 
of  the  murmur  is  a  point  of  some  importance,  but  it  has  far  less 
significance  than  was  supposed  by  the  distinguished  author  just 
named,  whose  labors  contributed  largely  to  our  present  knowledge 
of  the  diagnosis  of  diseases  of  the  heart.  The  duration  of  bellows 
murmurs  is  by  no  means  uniform  in  different  cases.  It  is  some- 
times extremely  brief,  resembling  the  shortest  possible  puff,  and  in 
other  cases  prolonged  over  half,  three-quarters  and  even*  a  larger 
proportion  of  the  heart's  beat  or  revolution. 

Murmurs  which  lack  the  softness  of  those  just  referred  to,  and 
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•which  bear  but  a  remote  resemblance,  or  none  whatever,  to  a  bel- 
lows sound,  are  distinguished  as  harsh  or  rough  murmurs.     They 
are  always  organic;  in  other  words,  they  invariably  denote  struc- 
tural lesions  of  some  kind.    These  also  differ  greatly  in  their  sen- 
sible characters.     Different  varieties   have  been  described  and 
named  from  their  resemblance  to  certain  sounds.    Thus,  French 
writers  recognize  filing,  grating,  and  rasping  murmurs  {bruit  de  lime, 
bruit  de  rdpe,  bruit  de  scie,  etc.),  comparing  the  sounds  to  those  pro- 
duced by  filing  and  rasping  wood.    In  a  case  which  recently  came 
under  my  observation,  the  sound  was  precisely  like  the  eroaking 
of  a  frog.1    The  rough  murmurs,  in  fact,  in  different  cases  suggest 
various  comparisons.      The  varieties,  however,  are  of  very  little 
practical  consequence.    They  have  not,  severally,  any  special  sig- 
nificance.   The  rationale  of  the  diversity  is  not  well  understood. 
It  suffices  to  consider  them  simply  as  presenting  different  modifica- 
tions and  degrees  of  roughness,  the  latter  being  the  only  distinctive 
feature  worthy  of  being  noted.    The  distinction,  indeed,  between 
roughness  and  softness  is  not  of  much  importance  in  a  practical 
point  of  view,  beyond  the  fact  that  the  former  denotes,  intrinsically, 
structural  lesions.    The  absence  of  roughness,  however,  is  by  no 
means  evidence  that  structural  lesions  do  not  exist.    It  is  stated 
by  some  writers  that  a  rough  murmur  indicates  something  more 
than  the  existence  of  structural  lesions,  viz :  the  presence  of  cal- 
careous deposit  on  the  valves,  orifices,  or  lining  membrane  of  the 
heart-cavities  or  vessels.    This  statement  is  not  correct.     I  have 
met  with  cases  in  which  the  murmur  was  notably  rough  and  no 
calcareous  deposit  was  found  after  death.     On  the  other  hand,  in 
cases  in  which  the  deposit  is  abundant,  the  murmur  is  frequently 
devoid  of  roughness.    Bough  murmurs,  as  a  rule,  are  more  intense 
than  soft  murmurs.    They  are  oftener  perceived  by  the  patient 
In  a  case  in  which  the  murmur  resembled  the  croaking  of  a  frog, 
the  sound  was  accurately  described  by  the  patient,  and  was  dis- 
tinctly heard  when  the  ear  was  in  close  proximity  to  the  chest,  but 
not  in  actual  contact.    The  duration  of  rough  as  of  soft  murmurs 
varies  considerably  in  different  cases,  but  they  are  rarely,  if  ever, 
so  brief  as  the  latter  in  the  instances  in  which  a  short  puff  only  is 
heard.    A  soft  murmur  in  some  cases  during  the  progress  of  dis- 
ease is  converted  into  a  rough  murmur ;  and  the  converse  of  this 

1  Following  the  custom  of  some  French  writers  of  considering  a  peculiar  sound 
as  a  variety  of  murmur  and  giving  it  a  name,  this  should  be  called  bruit  de  gren- 
ouille  ! 
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also  occurs.  A  murmur  may  be  soil  when  the  action  of  the  heart 
is  feeble  or  moderately  strong,  and  become  rough  when  the  organ 
is  excited  into  greater  activity ;  and,  conversely,  it  is  possible  that 
a  murmur  which  is  soft  when  the  heart  acts  with  violence,  may  be- 
come rough  when  the  organ  is  more  tranquil. 

Murmurs  sometimes  have  a  musical  intonation.  The  sounds  are 
compared  to  the  sibilant  rale,  the  cooing  of  a  dove,  the  whining  of 
a  puppy,  etc.  (bruit  de  vifflement,  bruit  sibilant,  bruit  de  roucoulement, 
de  piaulemeni,  etc.).  These  are  as  much  less  frequent  than  the 
rough  murmurs  as  the  latter  are  more  infrequent  than  soft  mur- 
murs. They  are  interesting  only  as  clinical  curiosities.  They 
have  no  special  pathological  or  diagnostic  significance,  except  that 
they  denote  the  existence  of  organic  disease.  They  are  preceded 
by,  and  may  give  place  to,  the  common  bellows  murmur.  They 
may  alternate  with  the  latter  in  different  conditions  of  the  heart's 
action.  As  remarked  by  Bouillaud  and  Hope,  it  is  as  intelligible 
that  a  bellows  murmur  mav  be  transformed  into  a  musical  tone  as 
that  a  change  in  the  disposition  of  the  lips  changes  a  blowing  into 
a  whistling  sound. 

This  will  suffice  for  a  general  description  of  endocardial  or 
valvular  organic  murmurs.  Their  relations  to  the  two  sounds  of 
the  heart  and  to  the  different  currents  of  blood,  the  different  situa- 
tions to  which  they  may  be  limited,  or  in  which  they  are  heard 
with  their  maximum  intensity,  and  the  directions  in  which  they 
are  transmitted,  are  of  far  greater  importance,  as  regards  diagnosis, 
than  their  intrinsic  characters.  To  these  practical  points  attention 
will  now  be  directed. 

The  passage  of  the  blood  through  the  cavities  and  orifices  of  the 
heart  and  the  large  vessels,  in  health,  takes  place  noiselessly, 
excepting  the  normal  heart-sounds  which  have  been  considered.1 
The  bulk  of  the  heart,  the  capacity  of  its  cavities,  the  smoothness 
of  the  endocardium,  the  size  of  the  orifices  and  vessels,  the  protec- 
tion afforded  by  the  valves  against  regurgitating  currents,  and  the 
quality  of  the  blood,  are  all  so  nicely  harmonized  that  the  circula- 
tion is  unattended  by  a  murmur  unless  abnormal  conditions  of 
some  kind  exist.  The  morbid  changes  which  may  give  rise  to 
adventitious  sounds  are  various.  The  presence  of  a  murmur  in- 
volves only  the  fact  that  there  is  something  abnormal.  It  does  not 
indicate  the  seat  or  nature  of  the  change  that  has  taken  place,  until 
certain  contingent  circumstances  are  taken  into  account.    Of  the 

1  Chap.  I.,  page  58  et  seq. 
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abnormal  conditions  which  clinical  observation  has  shown  to  be 
productive  of  murmurs,  the  more  important  are  the  following: 
Roughness  of  the  endocardium  and  of  the  membrane  lining  the 
aorta  or  pulmonary  artery ;  the  presence  of  deposits  (exudations 
and  coagula)  which  interrupt  or  disturb  the  current  of  blood,  and 
the  projection  into  the  current  of  rigid,  unyielding  valves;  contrac- 
tion of  the  auriculo- ventricular  or  the  ventriculo-arterial  orifices; 
dilatation  and  contraction  of  the  large  vessels  connected  with  the 
heart ;  insufficiency  of  the  valves  designed  to  protect  the  orifices 
just  named,  due  either  to  lesions  affecting  the  valves  or  to  dilata- 
tion of  the  orifices;  aneurismal  dilatation  of  a  portion  of  one  of  the 
ventricles ;  dilatation  of  the  whole  ventricle,  rendering  the  size  of 
the  cavity  disproportionate  to  the  quantity  of  blood ;  the  formation 
of  clots  in  the  ventricles ;  certain  alterations  in  the  composition  of 
the  blood;  sudden  diminution  in  the  circulating  mass  of  blood; 
functional  disorder  of  the  action  of  the  heart;  communication 
between  the  two  ventricles,  and  other  congenital  malformations. 
In  this  list  of  abnormal  conditions,  the  alteration  in  the  composi- 
tion of  the  blood,  sudden  diminution  in  the  circulating  mass,  and 
functional  disorder  of  the  heart,  are  to  be  distinguished  as  inorganic, 
that  is,  structural  lesions  of  the  heart  are  not  involved.  Murmurs 
due  to  these  conditions  are  therefore  inorganic  murmurs.  Murmurs 
dependent  on  any  of  the  other  conditions  enumerated  are  organic 
murmurs. 

The  physical  conditions  on  which,  in  the  vast  majority  of  cases, 
murmurs  are  dependent,  are  classed  under  the  head  of  valvular 
lesions,  which  were  described  in  the  preceding  chapter.  Under 
this  head  are  embraced  the  greater  part  of  the  conditions  just 
enumerated.  The  morbid  appearances  which  the  valves  and 
orifices  present  in  different  cases,  it  has  been  seen,  are  extremely 
diversified,  consisting  of  various  forms  and  degrees  of  roughness 
from  calcareous  deposits ;  vegetations  of  greater  or  less  size,  and 
more  or  less  numerous,  and  variously  disposed;  thickening,  on  the 
one  hand,  and  attenuation,  rupture,  perforations,  and  a  cribriform 
condition,  on  the  other  hand ;  crumpling  and  contraction  to  a 
greater  or  less  extent ;  cartilaginous  stiffness  and  ossific  rigidity ; 
disruption  of  tendinous  cords  and  fleshy  columns;  adhesion  of  the 
valves  to  each  other  and  to  the  inner  surface  of  the  heart  or 
vessels;  cougenital  deficiency  or  deformity,  etc.  These  changes,  it 
has  also  been  seen,  are  important  or  serious  in  proportion  as  they 
involve,  firstly,  contraction  of  one  or  more  of  the  orifices  and  con- 
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sequent  obstruction  to  the  free  passage  of  blood;  secondly,  insuffi- 
ciency of  the  valves  or  patency  of  one  or  more  of  the  orifices, 
and  consequent  regurgitation ;  thirdly,  contraction  and  patency 
combined.  These  immediate  effects  give  rise  to  those  secondary 
and  remote  derangements  of  the  circulation  which  are  observed 
to  result  from  valvular  lesions,  and  eventuate  in  enlargement  of 
the  heart  progressively  increasing  in  proportion  to  the  duration 
and  amount  of  either  obstruction  or  regurgitation,  or  both.  But 
morbid  conditions  included  under  the  head  of  valvular  lesions  may 
exist  which  involve  neither  contraction  nor  insufficiency,  and,  con- 
sequently, do  not  occasion  either  obstruction  or  regurgitation. 
Thickening,  roughening,  vegetations,  etc.,  may  be  present  without 
the  results  just  mentioned,  and  therefore  without  the  ulterior  con- 
sequences in  which  consists  the  importance  or  seriousness  of  valvu- 
lar lesions.  Valvular  lesions  by  no  means  necessarily  involve 
immediate  danger ;  they  may  exist  for  a  long  period  and  no  evils 
arise  from  them.  In  a  practical  point  of  view,  this  is  a  fact  of 
great  importance  when  it  is  considered  that  innocuous  lesions  give 
rifle  to  endocardial  murmurs.  It  is  to  be  borne  in  mind  that 
valvular  lesions  which  do  not  occasion  any  of  the  evil  consequences 
arising  from  obstruction  or  regurgitation,  nevertheless  may  involve 
physical  conditions  requisite  for  the  production  of  murmurs.  This 
important  point  will  recur  after  the  following  questions  have  been 
considered :  Are  valvular  lesions  which  do  involve  either  obstruc- 
tion or  regurgitation,  or  both,  uniformly  or  generally  accompanied 
by  murmur?  What  are  the  circumstances  which,  considered  in 
connection  with  the  presence  of  a  murmur,  enable  the  auscultator 
to  determine  whether  existing  lesions  involve  either  contraction  or 
insufficiency,  or  both  ?  Can  the  particular  seat  of  valvular  lesions 
be  determined,  and,  if  so,  in  what  manner?  The  practical  import- 
ance of  these  questions  is  sufficiently  obvious.  Before  proceeding 
to  their  consideration,  the  reader  may  be  reminded  of  the  fact  that 
in  the  vast  majority  of  the  cases  of  valvular  lesions  they  are  con- 
fined to  the  left  side  of  the  heart,  affecting  the  aortic  or  mitral 
orifices,  singly  or  combined.  The  questions  just  propounded, 
therefore,  will  relate  mainly  to  the  valves  and  orifices  connected 
with  the  left  ventricle. 
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Are  valvular  lesions  which  involve  either  obstruction  or  regurgitation,  or 
both,  uniformly  or  generally  accompanied  by  murmur  t 

This  question  may  be  answered  affirmatively  as  regards  the 
general,  but  not  as  regards  the  uniform  occurrence  of  murmur. 
Clinical  experience  shows  that  in  the  vast  majority  of  cases  mur- 
mur coexists ;  and  it  is  probable  that  in  most  of  the  instances  in 
which  at  a  certain  stage  in  the  progress  of  the  disease  careful  phy- 
sical exploration  fails  in  discovering  any  murmur,  it  either  has 
existed  or  becomes  developed*  subsequently.  Cases  have  been 
reported  in  which  valvular  lesions  involving  considerable  and  even 
great  obstruction  and  regurgitation,  were  found  after  death,  and  no 
murmur  had  been  discovered  during  life.  Such  cases  are  rare; 
several  are  given  by  Dr.  Stokes.x  The  same  author  cites  cases  in 
which  murmurs  had  existed,  but  disappeared  in  the  progress  of  the 
disease,  generally  towards  the  close  of  life.2 

These  cases  show  that  the  physical  conditions  necessary  for  the 
production  of  a  murmur  are  not  constantly  associated  with  even 
extensive  lesions  of  the" valves  and  orifices ;  and  that  when  these 
conditions  are  associated  (which  is  a  rule  with  very  few  exceptions), 
a  murmur  sometimes  disappears  in  consequence  of  diminished 
power  of  the  ventricular  contractions.  Owing  to  the  enfeebled 
action  of  the  heart  which  often  precedes,  for  a  greater  or  less  period, 
a  fatal  termination,  a  murmur  which  has  existed  may  disappear, 
the  blood  not  being  propelled  with  force  sufficient  for  its  continu- 
ance, notwithstanding  the  persistence  of  physical  conditions  suffi- 
cient for  its  production.  The  practical  bearing  of  the  question 
under  consideration  relates  chiefly  to  the  value  of  the  murmurs  in 
a  negative  point  of  view;  in  other  words,  to  the  evidence  afforded 
by  the  absence  of  murmur  against  the  existence  of  valvular  lesions. 
It  follows  from  the  statements  just  made,  that  the  absence  of  mur- 
mur is  not  positive  proof  of  the  non-existence  of  serious  valvular 
lesions.  But  it  follows,  also,  that  the  probability  of  such  lesions 
being  present  when  a  murmur  is  not  discoverable,  is  exceedingly 
small ;  so  small,  indeed,  that  it  may  be  almost  said  to  be  with  safety 
disregarded  in  diagnosis,  especially  if  those  cases  are  excluded  in 

1  Diseases  of  the  Heart  and  Aorta,  Am.  ed.,  p.  157  et  seq. 

2  Dr.  Stokes  refers  to  a  series  of  cases  illustrative  of  the  disappearance  of  mur- 
mur in  progressive  valvular  disease,  collected  by  J.  M.  O'Ferrall,  M.  R.  I.  A.,  and 
published  in  the  Dublin  Journal  of  Medical  Science,  series  1st,  vol.  xxiii.,  1843. 
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which  an  exploration  of  the  chest  is  made  when  the  action  of  the 
heart  is  weakened  by  the  failure  of  the  vital  forces,  or  by  any  causes 
depressing  the  muscular  power  of  the  organ.  It  is  a  point  of  great 
importance  to  determine  in  individual  cases  whether  valvular  lesions 
do  or  do  not  exist.  The  presence  of  a  murmur  by  no  means  war- 
rants the  conclusion  that  lesions  do  exist,  as  will  appear  more  fully 
after  inorganic  murmurs  have  been  considered.  The  absence  of 
murmur,  on  the  other  hand,  warrants  the  conclusion  that  lesions 
do  not  exist,  the  probability  of  error  being  exceedingly  small,  pro- 
vided the  heart  be  not  from  any  cause  greatly  weakened. 

What  are  the  circumstances  which,  taken  in  connection  with  a  murmur, 
enable  the  auscultator  to  determine  whetJier  existing  lesions  involve 
either  obstruction  or  regurgitation,  or  both? 

With  reference  to  this  question,  as  well  as  to  that  which  follows, 
it  is  necessary  to  have  a  clear  idea  of  the  relations  of  endocardial 
murmurs  to  the  two  sounds  of  the  heart,  respectively,  and  to  the 
different  currents  of  blood.  After  the  systolic  contraction  of  the 
ventricles,  the  blood  passes  through  the  auriculo-ventricular  orifices 
from  the  auricles  into  the  ventricles.  Limiting  the  attention  to  the 
left  side  of  the  heart,  this  may  be  designated  the  direct  mitral  current. 
The  systolic  ventricular  contractions  impel  the  blood  from  the 
cavity  of  the  ventricle  into  the  arterial  vessels.  The  current  of 
blood  from  the  cavity  of  the  left  ventricle  into  the  aorta,  may  be 
distinguished  as  the  direct  aortic  current.  These  are  the  normal 
blood-currents.  Others  are  incident  to  disease.  If  the  mitral  valves 
are  insufficient,  more  or  less  of  the  blood  contained  in  the  cavity  of 
the  left  ventricle  is  impelled  backwards  into  the  left  auricle.  Here, 
then,  is  a  regurgitant  current  which  does  not  exist  when  the  valves 
are  sound  and  sufficient.  It  may  be  called  a  mitral  regurgitant  cur- 
rent.  If  insufficiency  of  the  aortic  valves  occurs  as  an  effect  of 
lesions  in  this  situation,  the  blood  which  remains  in  the  aorta 
after  the  ventricular  systole,  regurgitates  into  the  ventricular  cavity 
to  a  greater  or  less  extent.  This  may  be  distinguished  as  an  aortic 
regurgitant  current.  Now,  each  of  these  four  currents  may  give  rise 
to  a  murmur.  Murmurs  produced  by  these  different  currents  may 
be  named  accordingly.  Hence,  there  may  be  a  mitral  direct  mur- 
mur; a  mitral  regurgitant  murmur;  an  aortic  direct  murmur,  and  an 
aortic  regurgitant  murmur.    These  several  murmurs  sustain  different 
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relations  to  the  heart-sounds,  as  will  be  obvious  on  a  little  consider- 
ation. 

A  mitral  direct  murmur  follows  the  diastolic  or  second  sound  of 
the  heart,  and  precedes  the  systolic  or  first  sound ;  in  other  words, 
it  takes  place  during  the  long  silence  or  pause  which  separates  the 
diastolic  and  systolic  sounds.  If  we  divide  the  murmurs  into  two 
classes  (which  it  is  convenient  to  do),  viz.,  into  diastolic  and  systolic 
murmurs,  according  to  their  relations  to  one  of  the  two  heart- 
sounds,  a  mitral  direct  murmur  will  be  included  in  the  class  of 
diastolic  murmurs.  In  point  of  fact,  it  occurs  just  before  the  systo- 
lic sound,  and  is,  strictly  speaking,  more  accurately  called  a  pre- 
systolic than  a  diastolic  murmur.  For  convenience,  however,  it 
may  be  distinguished  as  the  mitral  diastolic  murmur. 

A  mitral  regurgitant  murmur ,  on  the  other  hand,  being  produced 
by  the  ventricular  systole,  accompanies  or  follows  the  systolic 
sound.  It  belongs,  therefore,  in  the  class  of  systolic  murmurs,  and 
may  be  called  the  mitral  systolic  murmur. 

An  aortic  direct  murmur,  also  produced  by  the  ventricular  systole, 
is  a  systolic  murmur ;  it  accompanies  or  follows  the  systolic  sound, 
and  may  be  called  the  aortic  systolic  murmur. 

An  aortic  regurgitant  murmur,  on  the  other  hand,  produced  by 
the  retrograde  current  from  the  aorta  into  the  ventricle  after  the 
systolic  contraction,  either  follows  or  replaces  the  diastolic  sound. 
It  is,  therefore,  a  diastolic  murmur,  and  may  be  called  the  aortic 
diastolic  murmur. 

The  following  recapitulation  shows,  at  a  glance,  the  titles  of  the 
different  murmurs  and  their  relations,  respectively,  to  the  blood- 
currents  and  heart-sounds: — 

Systolic  murmurs,  accompanying,  replacing,  or  closely  succeeding 
the  systolic  or  first  sound  of  the  heart,  consist  of,  1st.  A  mitral 
regurgitant  or  a  mitral  systolic  murmur ;  and,  2d.  An  aortic  direct 
or  an  aortic  systolic  murmur. 

Diastolic  murmurs,  accompanying,  replacing,  closely  preceding  or 
following  the  diastolic  or  second  sound  of  the  heart,  consist  of,  1st 
A  mitral  direct  or  a  mitral  diastolic  murmur ;  and,  2d.  An  aortic 
regurgitant  or  an  aortic  diastolic  murmur.  Each  of  these  four 
murmurs  claims  distinct  notice  with  reference  to  the  important 
practical  question  under  consideration. 

1.  Mitral  Direct  or  Diastolic  Murmur. — This  occurs  more  unfre- 
quently  than  the  other  three  murmurs.    It  is  rarely  observed,  not 


MITRAL   DIRECT  OB   DIASTOLIC   MURMUR.  187 

because  the  physical  conditions,  so  far  as  lesions  are  concerned,  are 
proportionately  infrequent,  but  in  consequence  of  the  contraction 
of  the  left  auricle  not  taking  place  with  power  sufficient  to  impel 
the  current  of  blood  through  the  auriculo- ventricular  orifice  with 
force  enough  to  give  rise  to  audible  sonorous  vibrations.  Some 
have  disputed  the  possibility  of  this  murmur.  Not  only  does  it 
occur,  but  there  is  reason  to  believe  that  its  occurrence  is  less  rare 
than  is  generally  supposed.  Roughness  of  the  mitral  valve  on  its 
auricular  aspect,  and  especially  irregular  calcareous  deposits,  vege- 
tations, etc.,  projecting  from  this  surface  of  the  valve,  or  from  the 
orifice,  rippling,  as  it  were,  the  current  of  blood  in  its  direct  course 
from  the  auricle  to  the  ventricle,  are  physical  conditions  which  give 
rise  to  this  murmur ;  but  they  are  seldom  adequate  unless  contrac- 
tion of  the  mitral  orifice  be  superadded.  If  there  be  sufficient 
obstruction  at  this  orifice,  the  blood  is  thrown  into  sonorous  vibra- 
tions in  consequence  of  the  greater  velocity  of  the  stream.  Hyper- 
trophy of  the  muscular  portion  of  the  left  auricle  contributes  to  the 
production  of  the  murmur,  or  renders  it  more  intense,  the  blood 
being  impelled  through  the  contracted  orifice  with  greater  force. 
As  a  rule,  a  mitral  direct  or  diastolic  murmur  denotes  not  only  the 
existence  of  mitral  lesions,  but  mitral  contraction.  This  rule, 
however,  is  not  without  exceptions,  but  they  are  probably  ex- 
tremely rare. 

The  existence  of  contraction  and  consequent  obstruction  is 
further  shown  by  associated  circumstances.  One  of  these  is  in- 
tensification or  reinforcement  of  the  pulmonary  second  sound  of 
the  heart  in  the  second  left  intercostal  space.  The  significance  of 
this  sign  has  been  alluded  to  in  connection  with  the  subject  of 
hypertrophy  of  the  right  ventricle.1  It  will  be  noticed  presently 
under  the  head  of  abnormal  modifications  of  the  heart-sounds  inci- 
dent to  valvular  lesions.  Symptoms,  in  distinction  from  signs,  are 
also  to  be  taken  into  account.  Those  which,  in  connection  with 
the  presence  of  a  mitral  direct  or  diastolic  murmur,  point  to  mitral 
contraction,  and  which  afford,  measurably,  evidence  of  the  amount 
of  obstruction,  are  phenomena  denoting  congestion  of  the  lungs, 
viz.,  dyspnoea,  defective  oxygenation  of  the  blood,  haemoptysis,  and 
pulmonary  apoplexy.  The  pathological  relations  of  these  events 
have  been  already  considered.8  The  manner  in  which  this  mur- 
mur, as  also  the  other  murmurs,  may  be  localized  by  auscultation, 

1  Chap.  I.,  page  65.  •  Vide  Chap.  III. 
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will  be  considered  in  connection  with  the  question  which  follows 
that  under  present  consideration. 

2.  Mitral  Regurgitant  or  Systolic  Murmur. — This  is  as  common  as 
the  preceding  murmur  is  rare.  According  to  my  own  observations, 
it  is  the  murmur  most  frequently  met  with  in  cases  of  organic  dis- 
ease of  the  heart.  Whenever  the  mitral  valve  is  rendered  insuffi- 
cient by  abnormal  changes,  a  portion  of  the  blood  contained  in  the 
left  ventricle  is  driven  backwards  by  the  ventricular  systole  into 
the  left  auricle.  This  regurgitant  current  passes  through  an  orifice 
frequently  contracted  and  generally  more  or  less  irregular,  the 
surfaces  roughened  by  calcareous  deposit,  warty  excrescences,  eta 
The  physical  conditions  pertaining  to  the  lesions  are  the  same  as  in 
the  cases  in  which  a  mitral  direct  or  diastolic  murmur  is  produced, 
with  this  important  difference,  viz.,  in  the  latter  instance  the  force 
of  the  current  is  comparatively  feeble,  being  due  to  the  contractile 
movement  of  the  left  auricle,  while  in  the  former  instance  the  blood 
is  propelled  with  a  momentum  commensurate  with  the  power  of 
the  left  ventricle.  The  force  of  the  regurgitant  current,  in  fact,  is 
such  that  a  murmur  is  almost  invariably  produced ;  the  exceptions 
are  so  few  that,  practically,  the  fact  of  their  occurrence  may  be 
almost  disregarded.  Insufficiency  of  the  mitral  valve,  then,  is 
accompanied  by  a  mitral  regurgitant  murmur  in  the  vast  majority 
of  cases.  Is  it  true,  on  the  other  hand,  that  a  systolic  murmur 
referable  to  the  mitral  orifice  as  uniformly  denotes  the  existence  of 
insufficiency  or  regurgitation  ?  This  question  must  be  answered 
in  the  negative.  There  are  rules,  to  be  presently  considered,  which 
enable  the  auscultator  to  localize  a  systolic  murmur  at  the  mitral 
orifice.  Now,  of  the  instances  in  practice  in  which  a  murmur  is 
referred  to  this  situation,  in  only  a  certain  proportion  does  regurgi- 
tation occur;  in  other  words,  a  murmur  may  be  produced  at  or 
near  the  mitral  orifice,  due  to  roughness,  calcareous  deposit,  eta, 
without  the  valve  being  thereby  rendered  insufficient.  It  is  im- 
portant that  this  fact  should  be  borne  in  mind.  The  gravity  of 
valvular  lesions,  as  has  been  seen,  depends  on  the  amount  of 
obstruction  and  regurgitation  resulting  from  them ;  hence,  the 
importance  of  bearing  in  mind  that  a  mitral  systolic  murmur  is 
not  always,  strictly  speaking,  a  regurgitant  murmur,  i.  c,  the  mur- 
mur may  be  produced  without  regurgitation.  What,  then,  are  the 
circumstances  connected  with  the  murmur  which  denote  insuffi- 
ciency or  regurgitation?     The  diffusion  of  the  murmur  is  an 
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important  point  with  reference  to  this  question.  If  the  murmur  be 
diffused  over  the  left  side,  extending  to  the  lateral  surface  of  the 
chest,  and,  as  is  not  unfrequently  the  case,  even  to  the  posterior 
surface,  regurgitation  may  be  assumed.  This  diffusion  is  more 
valuable  in  a  positive  than  in  a  negative  point  of  view ;  that  is  to 
say,  regurgitation  may  exist  without  diffusion  of  the  murmur, 
while  the  converse,  as  a  rule,  does  not  hold  good.  Other  associated 
circumstances  pointing  to  regurgitation  are  the  symptoms  and 
pathological  events  proceeding  from  pulmonary  congestion,  which 
have  been  considered  in  the  preceding  chapter.  Considerable 
regurgitation,  however,  may  continue  for  a  long  time  before  these 
become  developed.  Clinical  observation  shows  that  mitral  regur- 
gitation is  long  borne  without  serious  inconvenience,  especially  if 
mitral  contraction  does  not  coexist.  Symptoms,  therefore,  do  not 
afford  much  aid  in  an  early  diagnosis  of  mitral  insufficiency.  A 
comparison  of  the  aortic  and  the  pulmonary  second  sound  has  an 
important  bearing  on  the  question  just  stated.  Greater  relative 
intensity  of  the  pulmonic  second  sound  is  a  sign  of  marked  signifi- 
cance in  this  connection.  It  has  a  twofold  significance.  The 
intensity  of  the  aortic  second  sound  is  diminished  in  proportion  to 
the  amount  of  blood  which  regurgitates  through  the  mitral  orifice, 
the  stream  which  should  pass  into  the  aorta  with  each  ventricular 
systole  being  lessened.  The  abnormal  feebleness  of  the  aortic 
second  sound  is  thus  proportionate  to  the  degree  of  mitral  insuffi- 
ciency. In  this  point  of  view,  the  greater  relative  intensity  of  the 
pulmonic  second  sound  is  significant.  But  the  intensity  of  this 
sound  becomes  positively  augmented.  When  this  is  the  case,  it 
shows  that  the  regurgitation  has  been  sufficient  to  induce  a  degree 
of  obstruction  to  the  pulmonary  circulation  which  has  induced 
hypertrophy  of  the  right  ventricle  in  the  manner  already  described. 
Attention  to  the  diffusion  of  the  murmur,  and  a  comparison  of  the 
aortic  and  pulmonic  second  sound,  enable  the  auscultator  generally 
to  determine  with  much  positiveness  whether  a  mitral  systolic 
murmur  denotes  insufficiency,  and  also  to  form  an  idea  of  the 
amount  of  regurgitation.  It  may  be  added  that  the  significance  of 
a  weakened  aortic  second  sound  is  enhanced  by  evidence  that  the 
left  ventricle  is  hypertrophied,  inasmuch  as,  under  these  circum- 
stances, the  aortic  second  sound  should  be  increased  rather  than 
diminished  in  intensity,  provided  the  aortic  valves  are  sound  and 
mitral  regurgitation  does  not  take  place. 

Mitral  insufficiency  may  exist  either  with  or  without  mitral  con- 
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traction,  and,  conversely,  the  latter  may  exist  with  or  without  the 
former.  The  morbid  alterations  which  occur  in  this  situation, 
however,  involve  insufficiency  without  contraction  oftener  than 
contraction  without  insufficiency,  but  both  are  not  unfrequently 
combined.  It  follows  from  these  facts  that  a  mitral  direct  or 
diastolic  murmur  and  a  mitral  regurgitant  or  systolic  murmur 
may  exist  either  separately  or  conjointly ;  that  the  existence  of  the 
former  alone  is  extremely  infrequent,  while  it  is  very  common  to 
meet  with  the  latter  by  itself,  and  that  the  instances  in  which  both 
are  conjoined  are  more  frequent  than  the  instances  in  which  the 
first  exists  separately.  Clinical  observation  confirms  the  correct- 
ness of  these  conclusions. 

A  mitral  regurgitant  murmur  was  first  recognized  as  such  by 
Dr.  Hope  in  1825.    It  was  first  described  by  Dr.  Elliottson  in  1880. 

3.  Aortic  Direct  or  Systolic  Murmur. — In  frequency  of  occurrence, 
this  ranks  next  to  the  murmur  last  noticed.  It  is  stated  by  some 
writers  that  it  occurs  oftener  than  either  of  the  other  murmurs. 
My  own  recorded  observations  do  not  lead  to  this  conclusion.  Of 
fifty-nine  cases  of  valvular  lesions  in  which  either  a  mitral  regurgi- 
tant or  aortic  direct  murmur  existed  separately,  the  former  was 
present  in  thirty-eight,  and  the  latter  in  twenty-one.  This  murmur, 
assuming,  for  the  present,  that  it  proceeds  from  organic  lesions, 
denotes  a  serious  affection,  or  otherwise,  according  to  the  effect  of 
the  lesions  as  regards  obstruction  at  or  near  the  aortic  orifice.  The 
physical  conditions  necessary  for  the  production  of  a  murmur  in 
this  situation  may  exist  without  obstruction.  Such  instances  are 
not  very  rare.  There  may  be,  under  these  circumstances,  no  im- 
mediate danger  and  no  troubles  referable  to  the  heart  affection. 
The  physical  conditions  giving  rise  to  the  murmur  may  remain  for 
an  indefinite  period  innocuous.  On  the  other  hand,  in  proportion 
as  obstruction  to  the  aortic  blood-current  is  involved,  evils  ensue, 
viz.,  accumulation  of  blood  in  the  ventricular  cavity ;  enlargement 
of  the  left  ventricle  by  dilatation  or  hypertrophy,  or  commonly 
both ;  enlargement  of  the  left  auricle,  pulmonary  congestion,  and 
the  more  remote  consequences  which  are  essentially  those  also 
resulting  from  obstructive  and  regurgitant  lesions  of  the  mitral 
orifice.  There  are  no  constant  characters  pertaining  to  the  mur- 
mur itself  which  enable  the  auscultator  to  determine  whether  the 
lesions  do  or  do  not  involve  obstruction.  Marked  roughness  or  a 
musical  intonation  renders  it  highly  probable  that  there  is  contrac- 
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tion  at  the  orifice,  due  to  expansion  and  rigidity  of  one  or  more 
segments  of  the  valve  or  the  presence  of  an  abundant  morbid 
deposit.  But  these  conditions  may  exist  without  roughness  of  the 
murmur  or  a  musical  intonation;  and,  hence,  the  absence  of  the 
characters  just  named  is  not  evidence  against  the  existence  of 
obstructive  lesions.  It  is  a  point  of  importance  to  observe  the 
aortic  second  sound  of  the  heart.  If  this  sound  retain  its  normal 
intensity  and  purity,  it  shows  that  the  aortic  valve  is  competent  to 
fulfil  its  function,  a  fact  which  warrants  the  exclusion  of  lesions 
affecting  it  sufficiently  to  give  rise  to  obstruction.  In  a  large 
proportion  of  the  cases  of  obstructive  lesions  at  the  aortic  orifice, 
the  valve  is  involved  sufficiently  to  compromise,  to  a  greater  or 
less  extent,  its  function,  and  impair  the  intensity  of  the  aortic 
second  sound.  This  practical  point  is  to  be  borne  in  mind.  Aside 
from  this,  the  evidence  of  the  existence  of  obstruction,  and  also  of 
its  degree  and  duration,  must  be  derived  from  the  extent  of  en- 
largement of  the  left  ventricle  and  the  symptoms  dependent  on  the 
remote  effects  of  the  heart  affection.  The  cardiac  enlargement, 
however,  and  the  remote  effects  may  proceed  equally  from  aortic 
obstruction  and  aortic  regurgitation,  as  in  cases  of  mitral  lesions 
they  result  alike  from  contraction  and  insufficiency.  Enlargement 
of  the  heart  accompanying  valvular  lesions,  either  at  the  mitral  or 
aortic  orifice,  is,  in  general,  proportionate  to  the  amount  and  dura- 
tion of  obstruction  or  regurgitation,  or  both,  which  the  lesions 
involve.  The  enlargement  alone  does  not  enable  the  diagnostician 
to  discriminate  between  the  obstructive  and  regurgitant  lesions. 
As  regards  the  localization  of  lesions  at  the  mitral  or  aortic  orifice, 
assistance  is  derived  from  this  source,  which  will  be  referred  to  in 
connection  with  that  subject. 

4.  Aortic  Regurgitant  or  Diastolic  Murmur. — This  ranks  next  to  a 
mitral  direct  or  diastolic  murmur  as  regards  infrequency.  It  is 
more  frequently  met  with  than  the  latter,  but  much  less  frequently 
than  the  two  other  murmurs.  An  important  fact  which  was  stated 
in  connection  with  the  notice  of  the  mitral  regurgitant  or  systolic 
murmur,  is  equally  true  with  respect  to  the  murmur  under  present 
notice,  viz :  A  murmur  may  be  produced  when  no  regurgitation 
takes  place.  Clinical  experience  has  abundantly  shown  that  in 
some  instances  a  diastolic  murmur  referable  to  the  aortic  orifice 
exists,  the  aortic  valve  remaining  sufficient.  This  occurs  when, 
owing  to  roughness  of  the  lining  membrane  of  the  aorta  above  the 
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valve,  dilatation  of  the  artery  on  the  one  hand,  or  contraction  on 
the  other  hand,  the  retrograde  movement  of  the  column  of  blood, 
in  this  vessel,  succeeding  the  ventricular  systole,  suffices  to  give 
rise  to  audible  sonorous  vibrations,  although  no  blood  falls  back- 
wards into  the  ventricle.  The  gravity  of  the  lesions  represented  by 
a  diastolic  murmur  referable  to  the  aorta,  depends  mainly  on  the 
existence  of  insufficiency  and  the  amount  of  regurgitation.  What 
circumstances,  then,  associated  with  this  murmur,  enable  the  aus- 
cultator  to  decide  whether  regurgitation  takes  place  or  not? 
Attention  to  the  aortic  second  sound  of  the  heart  is  of  importance 
with  reference  to  this  question.  Has  this  sound  its  normal  intensity 
and  valvular  quality  unimpaired,  the  inference  is  that  the  valve  is 
not  to  much  extent,  if  at  all,  insufficient.  Is  the  sound  weakened 
and  its  normal  quality  not  distinctly  defined,  this  is  evidence  that 
the  valve  is  involved  so  as  to  compromise  its  competency  to  fulfil 
its  function,  and  consequently  that  regurgitation  takes  place.  Is 
the  sound  extinguished,  as  is  sometimes  observed,  either  destruc- 
tion or  rigid  expansion  of  the  several  segments  of  the  valve  has 
probably  taken  place.  The  degree  to  which  the  sound  is  impaired 
may  be  taken  as,  in  a  measure  at  least,  a  criterion  of  the  amount 
of  damage  which  the  valve  has  received.  Another  point  relating  to 
this  question  is  the  diffusion  of  the  murmur.  If  aortic  regurgita- 
tion take  place,  the  retrograde  current  of  blood  carries  the  mur- 
mur downwards  so  that  it  may  be  discovered  over  the  body  of  the 
heart  within  the  superficial  cardiac  region,  and  sometimes  at  the 
apex  or  even  below  the  heart.  This  transmission  rarely,  if  ever, 
takes  place  when  a  diastolic  aortic  murmur  exists  which  is  not 
regurgitant.  Under  these  circumstances  it  may  be  propagated 
upwards  even  into  the  carotids,  but  to  a  limited  extent,  if  at  all, 
below  the  base  of  the  heart. 

An  aortic  direct  or  systolic  murmur  and  an  aortic  regurgitant  or 
diastolic  murmur,  may  be  present  singly  or  combined.  Regurgita- 
tion may  take  place  without  murmur,  even  when  the  physical  con- 
ditions exist,  owing  to  the  force  of  the  retrograde  current  being 
too  feeble  to  occasion  sonorous  vibrations.  Absence  of  an  aortic 
regurgitant  murmur,  therefore,  is  not  positive  proof  that  there  is 
no  regurgitation.  In  the  majority  of  the  cases  in  which  the  lesions 
of  the  aortic  valve  are  such  as  to  give  rise  to  a  regurgitant  murmur, 
the  conditions  for  the  production  of  a  direct  or  systolic  murmur 
co-exist.    The  aortic  direct  and  aortic  regurgitant  murmurs,  conse- 
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associated  oftener  tbau  the  latter  is  observed  discou- 
from  tlie  former. 

■  murmurs  produced  at  each  of  tbe  two  orifices,  viz.,  the 
mitral  sind  aortic,  are  not  very  infrequently  presented  in  combina- 
tion. Tbe  aortic  and  mitral  murmurs  may  also  be  associated  in 
the  same  case.  Instances  of  the  union  of  a  mitral  and  an  aortic 
murmur  arc  sufficiently  common.  I  have  frequently  met  wiili 
three  distinct  co-existing  murmurs;  and  it  is  quite  possible  for  ail 
four  to  bo  simultaneously  present  and  distinguishable.  It  is  con- 
ceivable, indeed,  that  eight  distinct  murmurs  may  bo  combined  in 
the  same  case,  tricuspid  and  pulmonic  murmurs  corresponding  to 
those  produced  in  the  left  side  of  the  heart,  being  present.  The 
hitler  murmurs  are  so  extremely  rare  that  it  is  not  necessary  to 
BOMB^er  them  in  this  connection.  We  come  now  to  tbe  considera- 
tion of  the  menus  by  which  the  different  murmurs,  respectively, 
tro  localized  and  discriminated  from  each  other. 


Can  i/.c  particular  Beat  of  valvular  leetotu  In  deter 


The  first  part  of  this  inquiry  has  been  already  answered.  It  baa 
been  stated  that  it  is  practicable,  generally,  to  localize  valvular 
lesions.  Tbe  mode  in  which  this  may  be  done  is  now  to  be  con- 
sidered. To  refei  a  murmur  to  a  particular  valve  or  orifice  seema 
to  one  unacquainted  with  tbe  subject,  to  he  a  refinement  in  diag- 
nosis not  only  difficult,  but  invested  with  an  air  of  mystery.  The 
rules,  however,  are  extremely  simple;  their  application  is  by  no 

intricate,  nor  does  it  require  the  exercise  of  any  extraordU 
Icill  or  t:ict.  Tbe  points  involved  in  determining  the  par- 
ticular seat  of  lesions,  relate,  Int.  To  their  relations  to  tbe  heart- 
sounds;  2d.  To  the  different  situations  in  which  murmurs  are 
loiind  to  be  most  intense,  and  the  different  directions  in  wbieb  they 
are  furthest  propagated;  3d.  To  the  pitch  and  quality  of  the  mur- 
mur ;  and,  4th.  To  the  condition  of  the  heart-sounds  considered  in 

i  >t!  with  the  murmurs.  In  treating  of  this  branch  of  the 
subject,  it  will  be  most  convenient  to  consider  the  murmurs  as 
embraced  in  two  classes,  viz:  systolic  and  diastolic,  i,  c,  accompany- 
ing either  the  first  or  the  second  of  the  heart  sounds.  The  reader, 
however,  will  continue  to  bear  in  mind  that  a  systolic  murmur  may 
be  either  an  aortic  direct,  or  a  mitral  regurgitant  murmur;  and 
that  a  diastolic  murmur  may  be  either  a  mitral  direct,  or  an  aortic 
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regurgitant  murmur.  These  names,  derived  from  the  relations  of 
the  murmurs  to  the  different  blood-currents  which  have  been  de- 
scribed, are  extremely  useful  in  fixing  these  relations  in  the  n 


Localization  of  Systolic  Murmurs. — In  tracing  an  endocardial  mur- 
mur to  its  source,  the  first  point  is  to  ascertain  whether  it  be  a 
systolic  or  a  diastolic  murmur.  Generally  this  is  unattended  with 
difficulty ;  but  in  some  instances  it  is  not  easy.  The  difficulty 
arises  from  the  rapidity  of  the  heart's  action.  If  the  heart  sound) 
recur  with  great  frequency,  the  systolic  and  diastolic  sounds  are 
not  readily  distinguishable  from  each  other.  The  two  aouadf 
follow  each  other  so  quickly  that  the  difference  in  duration  between 
the  two  pauses  or  intervals  is  scarcely  apparent.  Moreover,  under 
these  circumstances,  tbe  first  sound  frequently  loses  its  distinctive 
characters  as  regards  its  relative  length,  quality,  and  even  pitch, 
and  the  two  sounds  become  nearly  or  quite  identical.  Occasional^ 
the  two  sounds  cannot  be  discriminated,  until  the  frequency  of  the 
ventricular  contractions  diminishes,  or  is  reduced  by  certain  sedative 
remedies,  such  as  digitalis,  or  the  veratrutn  viride.  When  the  two 
sounds  are  with  difficulty  distinguishable  from  each  other,  it  is,  of 
course,  proportionately  difficult  to  determine  which  of  the  soondi 
an  existing  murmur  accompanies.  This  difficulty,  happily,  t*  ex- 
perienced in  only  a  small  proportion  of  cases.  In  tbe  few  instances 
in  which  a  murmur  cannot  be  referred  to  either  sound,  the  localiza- 
tion of  lesions  i3  thereby  made  with  less  ease  and  positi  veil  ess.  Tbe 
rules,  however,  are  still  measurably  available.  Whenever  the 
rapid  action  of  the  heart  does  not  give  rise  to  difficulty,  the  diflereat 
characters  as  regards  length,  quality  and  pitch,  which  belong  to  the 
first  or  systolic  sound,  enable  the  auscultator  to  distinguish  it  with 
readiness.  These  characters  have  been  already  described.'  If  aay 
doubt  arise,  with  the  finger  upon  the  pulse  of  the  patient  wh3a 
auscultation  is  practised,  it  is  easy  to  determine  with  which  of  the 
two  sounds  the  pulse  is  synchronous,  or  nearly  so.  Tbe  sound 
which  occurs  synchronously  with  the  pulse  is,  of  course,  tbe  systolic 
sound. 

Assuming  that  a  murmur  has  been  ascertained  to  be  systolic, 
it  may  be  either  a  mitral  regurgitant  or  an  aortic  direct  murmur. 
The  question  which  next  arises  is,  how  is  it  to  be  traced  to  the 
mitral  or  to  the  aortic  orifice?  If  it  be  mitral,  its  maximum  of 
intensity  is  at  or  near  the  apex  of  the  heart.     In  some  instancei  it 

1  Chapter  I. 
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is  most  intense  at  the  point  where  the  apex-beat  is  seen,  felt,  or 
determined  by  auscultation."  In  other  instances  the  intensity  is 
greatest  at  a  little  distance  to  the  left  of  the  point  of  apex-beat. 
When  the  latter  is  the  case,  the  explanation  is  probably  that  given 
by  Dr.  Sibson,  viz :  the  murmur  is  somewhat  obscured  directly  over 
the  apex,  by  the  intensity  of  the  first  sound,  and  sometimes  by  tin- 
nitus.' The  murmur  may  be  confined  within  a  circumscribed  space 
around  the  apex.  It  is  generally  heard  over  the  body  of  the  heart, 
within  the  superficial  cardiac  region,  but  with  diminished  intensity. 
Above  the  base  of  the  heart  it  is  often  feeble  or  wanting.  It  is  not 
propagated  into  the  carotids.  If  it  be  transmitted  to  the  upper 
part  of  the  chest,  as  is  sometimes  observed  when  it  is  unusually 
loud,  the  intensity  is  much  less  than  over  the  body  and  apex,  or 
below  the  heart.  It  is  often  diilused  over  the  left  lateral  surface  of 
the  chest,  and  may  extend  to  the  posterior  surface  on  the  left,  and 
sometimes  on  the  right  side.  When  heard  on  the  back,  its  intensity 
is  greater  below  than  above  the  spinous  ridge  of  the  scapula,  the 
maximum  being  generally  near  the  lower  angle  of  the  scapula. 
The  quality  of  the  murmur  may  be  soft  or  rough.  It  is  soft  in  the 
great  majority  of  cases.  Roughness,  however,  belongs  almost  ex- 
clusively to  systolic  murmurs.  Diastolic  murmurs,  at  least,  much 
more  rarely  than  the  systolic,  present  this  quality.  It  very  rarely 
has  a  musical  intonation  in  this  situation.  The  pitch  varies  in  dif- 
ferent cases,  but,  as  a  rule,  is  neither  extremely  high  nor  low.  It 
is  rarely  as  high  as  the  letter  R  whispered,  and  still  more  rarely  as 
high  as  S.  It  is  seldom  as  low  as  awe.  In  the  larger  number  of 
instances,  it  is  represented  by  WHO.  The  mitral  valvular  element 
of  the  first  of  the  heart-sounds  is  frequently  diminished  or  wanting, 
leaving  the  element  of  impulsion  unduly  predominant  or  soldy 
present.*  The  diminution  of  this  element  is  in  proportion  to  the 
injury  of  the  valve  which  the  lesions  have  occasioned,  and  its  absence 
shows  that  the  valve  is  nearly  or  quite  useless.  The  aortic  second 
sound  is  diminished  in  intensity  in  proportion  to  the  amount  of 
blood  which  regurgitates  through  the  mitral  orifice.  The  pulmonic 
second  sound  is  thereby  rendered  relatively  more  intense,  and  Ik 
intensity  is  often  positively  augmented  by  obstruction  to  the  pul- 
monary circulation  and  hypertrophy  of  the  right  ventricle. 

1  Medical  Anatomy. 

1  Pur  an  account  of  the  two  elements  of  the  first  or  systolic  sound,  and  the  man- 
ner of  exploring  for  the  mitral  and  tricuspid  valvular  elements  of  this  sound,  tlie 
leader  is  referred  to  Chapter  I.  pa^'e  fin,  . '  -y. 
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The  foregoing  points  distinguish  a  mitral  regurgitant  systolic 
murmur.  If,  on  the  other  hand,  a  systolic  murmur  be  an  aortic 
direct  murmur,  its  maximum  of  intensity  is  at  or  above  the  base  of 
the  heart.  Its  intensity  is  less  over  the  body  of  the  heart,  within 
the  superficial  cardiac  region,  than  at  the  base,  and  it  may  be  lost 
in  the  latter  situation.  It  is  still  more  feeble  and  is  often  lost 
over  the  apex ;  and  it  is  very  rarely  propagated  below  this  point 
The  particular  situation  where  it  is  most  intense,  is  usually  in  the 
second  or  third  intercostal  spaces  nigh  to  the  sternum.  In  the 
third  intercostal  space  on  the  left  side  nigh  to  the  sternum  the 
intensity  is,  in  general,  notably  less  than  at  the  corresponding  point 
on  the  right  side.  From  the  base  of  the  heart  it  is  propagated 
upwards  for  a  greater  or  less  distance,  more  so  on  the  right  than  on 
the  left  side.  It  is  often  pretty  loud  at  the  sternal  notch.  It  is 
heard  in  the  neck  over  the  carotids.  It  is  sometimes  heard  on  the 
posterior  surface  of  the  chest,  and  when  this  is  the  case  its  maximum 
is  in  the  left  interscapular  space  on  a  level  with  the  spinous  ridge 
of  the  scapula.  It  is  soon  lost  below  this  point.  The  murmur 
may  be  soft  or  rough,  the  latter  quality  being  much  less  frequent 
than  the  former.  It  is,  however,  oftener  rough  than  a  systolic  mitral 
regurgitant  murmur.  The  pitch  is  usually  higher  than  in  the  ma- 
jority of  the  instances  of  a  mitral  regurgitant  murmur,  often  being 
represented  by  the  letter  E,  whispered.  The  pitch,  however,  varies 
considerably  in  different  cases.  It  has  a  musical  intonation  oftenef 
than  a  mitral  regurgitant  murmur.  The  aortic  second  sonnd  of 
the  heart  is  frequently  impaired  and  may  be  extinguished,  the 
pulmonic  second  sound  remaining.1  The  extent  to  which  this 
sound  is  compromised,  will,  of  course,  correspond  to  the  amount  of 
injury  to  the  aortic  valves  incident  to  the  lesions  which  give  rise  to 
the  murmur. 

As  already  stated,  the  two  systolic  murmurs  may  be  associated 
in  the  same  case.  This  fact  can  generally  be  determined.  The 
murmurs  are  rarely  identical  in  quality  and  pitch ;  and  each  mur- 
mur has  its  maximum  of  intensity  in  different  situations,  and  con- 
forms to  the  characters  which  distinguish,  on  the  one  hand,  a  mitral 
regurgitant,  and  on  the  other  hand,  an  aortic  direct  murmur.  As 
a  rule,  the  two  murmurs  in  the  same  case  may  be  localized  with  as 

1  The  situations  in  which  the  aortic  and  pulmonic  second  sounds  may  be  studied 
separately,  are  the  second  intercostal  spaces  on  the  right  and  left  side  of  the  ster- 
num.   See  Chapter  L  page  59. 
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much  precision,  as  when  either  is  present  without  the  other  in 
different  cases. 

Localization  of  Diastolic  Murmurs. — A  murmur  having  been 
ascertained  to  be  diastolic,  i  e.,  sustaining  a  closer  relation  to  the 
second  than  to  the  first  sound  of  the  heart,  the  question  to  be  then 
settled  is,  whether  it  be  a  mitral  direct  murmur  or  an  aortic  regur- 
gitant murmur.  The  points  involved  in  this  discrimination  are 
less  strongly  marked  than  in  the  case  of  the  systolic  murmurs. 
Bat  in  most  instances  the  distinction  can  be  made  with  proper 
knowledge  and  care. 

A  mitral  direct  murmur,  as  before  stated,  is  strictly  speaking 
pre-systolic.  It  occurs  just  before  the  first  or  systolic  sound,  and 
may  be  continued  into  that  sound.  This  is  due  to  the  fact  that 
the  contraction  of  the  left  auricle  precedes,  by  a  very  short 
interval,  the  contraction  of  the  left  ventricle,  the  latter  appearing 
to  be  a  continuation  of  the  former.  This  is  apparent  on  examin- 
ing the  movements  of  the  heart  exposed  to  view  in  vivisections  prac- 
tised on  animals  of  large  size,  and  in  cases  of  ectopia.  The  murmur 
is  usually  accompanied  by  a  systolic  mitral  regurgitant  murmur,  the 
same  lesions  giving  rise  to  both.  Its  maximum  of  intensity  is  over 
the  body  or  apex  of  the  heart.  It  is  rarely  diffused  in  any  direction 
without  the  prsecordia.  It  is  feeble  or  not  distinguishable  at  the 
base  of  the  heart.  The  murmur  is  rarely  intense,  and  in  the  vast  ma- 
jority of  cases  its  quality  is  soft.  The  pitch  is  usually  low.  It  may  be 
represented  by  the  whispered  word  awe.  The  mitral  valvular  ele- 
ment of  the  first  sound  may  be  more  or  less  impaired,  but  the  aortic 
second  sound  (assuming  that  aortic  lesions  do  not  co-exist)  preserves 
its  normal  intensity.  The  latter  is  an  important  point  in  discriminat- 
ing this  murmur  from  an  aortic  regurgitant  murmur.  The  pulmonic 
second  sound  is  not  only  relatively  more  intense  than  the  aortic  in 
consequence  of  the  diminished  intensity  of  the  latter,  but  is  positively 
intensified,  mitral  contraction  generally  existing  when  this  mur- 
mur is  present,  and,  as  a  consequence,  pulmonary  congestion  and 
hypertrophy  of  the  right  ventricle. 

If  the  diastolic  murmur  be  an  aortic  regurgitant  murmur,  it 
either  replaces  or  follows  more  closely  upon  the  second  sound 
than  a  direct  mitral  murmur.  It  is  due  to  the  same  force  which 
causes  the  aortic  second  sound,  viz.,  the  recoil  of  the  elastic  coat 
of  the  aorta,  while  the  mitral  direct  murmur  is  produced  by  the 
contraction  of  the  left  auricle.    The  former  occurs  prior  to  the 
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latter,  and  hence  the  corresponding  murmur  takes  precedence  in 
point  of  time.  The  intensity  of  this  murmur  is  not,  as  is  stated  by 
some  writers,  greatest  at  the  base  of  the  heart,  but  below,  over  the  body 
of  the  organ,  nigh  to  the  left  margin  of  the  sternum.  It  is,  however, 
more  likely  to  be  heard  at  the  base,  in  the  second  intercostal  space 
on  the  right  side  of  the  sternum,  than  a  mitral  direct  murmur,  and 
this  is  an  important  point  of  distinction.  It  is  generally  feeble  and 
very  rarely  rough  in  quality.  The  pitch  is  usually  low.  In  most 
instances  it  is  associated  with  a  systolic  aortic  direct  murmur,  the 
same  lesions  giving  rise  to  both  murmurs.  The  aortic  second 
sound  is  usually  more  or  less  impaired,  and  in  some  instances  is 
extinguished.  A  notable  diminution  of  the  intensity  of  this  sound 
or  its  extinction,  provided  neither  mitral  contraction  nor  regurgita- 
tion co-exists,  is  proof  positive  that  the  diastolic  murmur  has  its 
source  in  aortic  regurgitation.  On  the  other  hand,  the  integrity  of 
the  aortic  sound  and  a  diminished  intensity  of  the  mitral  valvular 
element  of  the  first  sound,  constitute  hardly  less  proof  that  a  dias- 
tolic murmur  is  referable  to  the  mitral  orifice.  Intensification  of 
the  pulmonic  second  sound  occurs  as  a  more  remote  and  less  con- 
stant result  than  in  connection  with  the  lesions  which  give  rise  to 
a  mitral  direct  murmur. 

The  two  diastolic  murmurs  may  be  associated  in  the  same  case, 
but  instances  of  this  combination  are  vastly  less  frequent  than  the 
union  of  the  systolic  murmurs.  It  is,  however,  as  already  stated, 
very  common  for  one  or  both  of  the  systolic  murmurs  to  be  asso- 
ciated with  a  diastolic  murmur.  Examples  of  three  murmurs,  two 
systolic  and  one  diastolic,  are  not  very  infrequent.  Usually,  each 
may  be  referred  to  its  source.  It  is  not  claimed  that  the  rules  of 
localization  which  have  been  briefly  pointed  out  are  infallible. 
Exceptional  instances  will  occur  in  which  the  source  of  a  murmur 
is  uncertain.  But  in  the  great  majority  of  cases  it  is  determinable 
without  much  doubt  or  difficulty.  This  statement  is  based  on  con- 
siderable practical  experience,  and  on  the  analysis  of  a  large 
number  of  recorded  cases. 

To  assist  the  reader  in  fixing  in  the  memory  the  points  involved 
in  the  localization,  which  have  just  been  considered,  the  following 
tabular  view  is  added : — 
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RECAPITULATION  OF  POINTS  INVOLVED  IN  THE  LOCALIZATION  OF  SYSTOLIC  AND 

DIA3TOLIC  MURMURS, 


8Y8TOLIC  MURMURS. 

Mitral  Regurgitant 

Maximum  of  intensity  at  or  near  the 
apex  of  the  heart.  Comparatively 
feeble  or  wanting  at  the  base. 


Not  propagated  above  the  base  of  the 
heart.    Not  heard  over  carotids. 

Often  diffused  over  left  lateral  surface  of 
chest. 

If  heard  in  the  interscapular  space,  most 
intense  near  the  lower  angle  of  sca- 
pula. 

Aortic  second  sound  weakened  but  dis- 
tinct. 

Pulmonic  second  sound  intensified. 


Aortic  Direct. 
Maximum  of  intensity  at  or  above  the 

base  of  the  heart  in  the  second  or  third 

intercostal  space,  near  the  sternum. 

Intensity    notably   diminished    over 

body  of  heart  and  at  the  apex. 
Propagated  above  the  base  of  the  heart, 

and  often  heard  over  carotids. 
Rarely  heard  over  left  lateral  surface  of 

chest. 
If  heard  in  the  interscapular  space,  most 

intense  as  high  as  the  spinous  ridge  of 

soapula. 
Aortic  seoond  sound  often  more  or  less 

indistinct. 
Pulmonic  second  sound  less  frequently 

intensified. 
Mitral  valvular  element  of  the  first  sound 

not  impaired. 


Jfhral  valvular  element  of  the  first  sound 
more  or  less  impaired. 

The  murmur,  in  a  certain  proportion  of  cases,  rough,  but,  in  the 
majority  of  instances,  soft. 

The  pitch  varying,  in  the  majority  of  cases,  between  the  sounds 
represented  by  the  letter  R  and  the  syllable  who,  whispered. 


Mitral  Direct 

Occurs  Just  before  the  systolic  or  first 

sound. 
Often  associated  with  a  systolic  mitral 

regurgitant  murmur. 
Maximum  of  intensity  over  body  or  apex 

of  heart. 
Feeble  and  often  not  appreciable  at  the 

base  of  the  heart. 
Mitral  valvular  element  of  first  sound 

may  be  impaired. 
Aortic  seoond  sound  may  be  normal. 

Pulmonic  seoond  sound  intensified. 
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Aortic  Regurgitant 

Replaces  or  follows  closely  the  diastolic 

or 'second  sound. 
Often  associated  with  a  systolic  aortic 

direct  murmur. 
Maximum  of  intensity  over  body  of  heart, 

near  the  sternum. 
Generally  appreciable  at  the  base  of  the 

heart. 
Mitral  valvular  element  of  first  sound 

not  impaired. 
Aortic  second  sound  often  impaired  and 

sometimes  extinguished. 
Pulmonic  second  sound  less  frequently 

intensified. 


Always  feeble  in  comparison  with  the  intensity  which  systolia 
murmurs  often  present. 

The  quality  almost  invariably  soft. 
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The  pitch  generally  lower  than  systolic  murmurs ;  often  repre- 
sented by  the  whispered  word  awe. 
Earely  diffused  without  the  prascordial  region. 


Pathological  Import  of  Organic  Endocardial  Murmurs. 

It  is  highly  important  for  the  student  to  form  a  just  notion  of 
the  extent  to  which  organic  murmurs  are  available  in  furnishing 
information  respecting  pathological  conditions.  The  considerations 
which  have  been  presented  have  related  mainly  to  diagnosis. 
They  show  that  organic  lesions  are  accompanied  by  an  organic 
murmur  in  the  great  majority  of  cases ;  and,  conversely,  the  absence 
of  murmur  renders  it  almost  certain  that  organic  lesions  do  not 
exist.  So  far,  the  practical  value  of  auscultation  in  this  applica- 
tion is  very  great  Further  than  this,  valvular  lesions  may  gene- 
rally be  localized  at  one  or  more  of  the  orifices  of  the  heart  by 
attention  to  certain  points  pertaining  to  the  murmurs.  Moreover, 
the  study  of  the  murmurs  enables  the  auscultator  often  to  deter- 
mine whether  obstruction  or  regurgitation,  or  both,  at  one  or  more 
of  the  orifices,  are  consequent  on  existing  lesions.  These  ends  are 
sufficiently  important  to  render  invaluable  the  aid  thus  derived 
from  auscultation.  The  information,  however,  derived  from  the 
murmurs  is  limited  mainly  to  these  ends.  The  character  of  the 
structural  changes  which  have  taken  place,  and  the  amount  of 
damage  which  they  have  occasioned,  are  to  be  determined  by  other 
means  than  the  study  of  the  murmurs.  In  a  practical  view,  it  is 
far  more  important  to  establish  these  points  than  the  mere  exist- 
ence of  organic  lesions  of  some  kind,  or  their  particular  situation 
and  immediate  effects  on  the  blood-currents.  In  determining  these 
points,  the  heart-sounds  are  to  be  studied  with  reference  to  abnor- 
mal modifications,  or  otherwise,  and  the  existence  and  extent  of 
enlargement  of  the  heart  are  to  be  ascertained.  The  means  of 
ascertaining  the  existence  of  cardiac  enlargement  and  measuring  its 
extent  have  been  fully  considered  in  a  former  chapter.  Abnormal 
modifications  of  the  heart-sounds;  in  connection  with  endocardial 
murmurs,  have  also  been  referred  to.  The  latter  will  be  again 
noticed  presently  under  a  distinct  head. 

It  is  to  be  borne  in  mind  that  lesions  which  are  innocuous  as  re- 
gards any  immediate  effects,  i.  e.}  which  do  not  occasion  either 
obstruction  or  regurgitation,  may  give  rise  to  murmurs.    Fibrinous 
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or  calcareous  deposits  on  the  valves,  orifices,  or  within  the  aorta, 
without  valvular  insufficiency,  contraction  or  dilatation,  may  supply 
the  physical  conditions  for  audible  sonorous  vibrations.  Dilatation 
of  the  cavities  of  the  heart  is  said  sometimes  to  give  rise  to  a  mur- 
mur, which  has  been  attributed  to  a  disproportion  between  the  size 
of  the  cavities,  and  the  quantity  of  circulating  blood.  Without 
denying  the  possibility  of  the  production  of  a  murmur  under  these 
circumstances,  it  is  certainly  an  event  of  extremely  rare  occurrence. 
Dilatation  without  over-distension  is  an  anomaly  which  rarely 
occurs.  A  more  rational  explanation  is  to  attribute  the  murmur, 
when  produced,  to  an  abnormal  condition  of  the  blood,  an  explana- 
tion which  brings  the  murmur  into  the  class  of  inorganic  murmurs. 
Serious  lesions  are  by  no  means  to  be  predicated  on  the  existence 
of  a  murmur  which  is  undoubtedly  of  organic  origin.  This  is  the 
practical  precept  to  be  enforced.  Nor  is  the  intensity  of  a  murmur 
to  be  taken  as  any  criterion  of  the  importance  of  the  lesions  which 
give  rise  to  it.  An  intense  murmur  may  accompany  trivial  lesions, 
and,  on  the  other  hand,  the  most  serious  lesions  may  give  rise  to  a 
feeble  murmur.  Indeed,  as  remarked  by  Dr.  Walshe,  feebleness  of 
the  murmur  may,  in  some  instances,  constitute  evidence  of  the 
gravity  of  lesions,  showing  that  the  heart  has  become  weakened  by 
the  dilatation  and  overdistension  of  its  cavity  incident  to  the  lesions. 
Roughness  of  a  murmur  also,  it  is  to  be  recollected,  is  no  guide  to 
the  nature  or  extent  of  the  structural  changes  which  it  indicates. 
The  same  remark  is  applicable  to  the  diffusion  of  a  murmur,  when 
it  is  aortic.  Diffusion  of  a  mitral  regurgitant  murmur,  on  the  other 
hand,  without  the  precordial  region,  may,  in  general,  be  considered 
as  denoting  regurgitation ;  but  it  is  in  nowise  a  criterion  of  the 
amount  of  regurgitation,  or,  in  other  words,  valvular  insufficiency. 
An  organic  murmur  is  in  some  instances  neither  propagated 
above  the  heart,  nor  diffused  in  any  direction  beyond  the  heart,  but 
confined  within  the  limits  of  the  precordial  region.  The  lesions 
giving  rise  to  the  murmur  in  these  instances  are  within  the  left 
ventricle,  and  may  be  situated  either  on  the  ventricular  aspect  of 
either  the  mitral  or  aortic  valve.  It  is  difficult  or  impossible  to 
localize  the  lesions  under  these  circumstances.  For  an  example, 
in  a  case  in  which  vegetations  of  considerable  size  were  dependent 
from  the  inferior  surface  of  the  aortic  valve,  the  valve  not  being 
otherwise  affected,  the  murmur  was  confined  to  the  region  of  super- 
ficial cardiac  dulness,  its  maximum  of  intensity  not  being  marked 
at  any  point  within  this  space.    Murmurs  of  this  description  may 
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be  distinguished  as  intm-ventricular  murmurs,1  and  the  inference  to  * 
be  drawn  from  them  is  that  the  valves  are  not  affected  to  the  extent  « 
of  interrupting  materially  their  functions. 

In  treating  of  the  subject  of  endocardial  organic  murmurs  in  this  *m 
chapter,  reference  has  been  had,  for  the  most  part,  to  those  occur-  — 
ring  in  connection  with  chronic  valvular  affections  of  the  hearty. 
Organic  murmurs,  as  will  be  seen  hereafter,  also  occur  in  connectioi 
with  heart-clots,  in  cases  of  congenital  malformations,  and  theij 
production  becomes  an  important  physical  sign  of  the  development 
of  endocarditis.  Without  due  attention,  murmurs  taking  placa 
within  an  aortic  aneurism  situated  near  the  heart,  are  liable  to  be 
mistaken  for  endocardial  murmurs. 


Inorganic  Murmurs. 

As  already  defined,  a  murmur  is  inorganic  when  it  is  produced 
independently  of  organic  or  structural  lesions.  An  endocardial 
murmur  may  be  present  when  there  are  no  lesions.  The  practical 
importance  of  being  able  to  determine  whether  an  existing  murmur 
be  organic  or  inorganic  is  sufficiently  obvious.  This  discrimination, 
happily,  can  be  made  in  practice  in  the  great  majority  of  cases. 
The  points  involved  in  the  discrimination  claim  attention  in  this 
connection. 

An  inorganic  murmur,  as  a  rule,  proceeds  from  an  abnormal 
change  in  the  composition  and  properties  of  the  blood.  The  precise 
nature  of  the  change  is  perhaps  not  positively  ascertained.  At  all 
events,  a  discussion  of  this  subject  need  not  be  here  introduced. 
Whatever  be  the  requisite  conditions,  they  occur  in  a  certain  pro- 
portion of  cases  of  anaemia  and  chlorosis.  The  murmur  in  these 
instances  is  said  to  be  of  hcemie  origin.  It  was  observed  by  Mar- 
shall Hall,  in  his  researches  on  the  effects  of  the  loss  of  blood,  that 
the  sudden  abstraction  of  a  large  quantity  of  blood  led  to  the  deve- 
lopment of  a  transient  bellows-murmur.  Other  observers  have 
verified  this  fact.  It  is  occasionally  observed  under  circumstances 
which  seem  *o  render  it  probable  that  it  proceeds  from  deficient  or 
irregular  conti     v;qn  of  the  papillary  muscles,  involving  temporary 

1  Intra-ventricular,  in  distinction  from  murmurs  produced  at  the  orifices  and  pro- 
pagated for  a  greater  or  less  distance  beyond  the  heart,  either  above  the  base,  if 
the  lesions  are  aortic,  or  to  the  left  of  the  heart  if  the  lesions  are  mitral  and  invoke 
insufficiency. 
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insufficiency  and  regurgitation.  Its  occurrence  in  some  cases  of 
chorea  has  been  accounted  for  in  this  way.  Thus  produced,  the 
murmur  is  said  to  be  of  dynamic  origin.  It  is  produced  in  some 
persons  in  health  by  the  violent  action  of  the  heart  which  follows 
active  muscular  exertion,  disappearing  when  the  organ  resumes 
its  usual  tranquillity.  It  is  occasionally  observed  in  the  course  of 
a  variety  of  affections,  when  post-mortem  examinations  in  cases  of 
death,  and  its  disappearance,  leaving  no  signs  or  symptoms  of 
cardiac  disease,  after  recovery,  show  that  it  does  not  proceed  from 
organic  causes.  The  continued  and  eruptive  fevers,  uraemia,  and 
hysteria,  are  among  tne  affections  in  which  it  sometimes  occurs.  Its 
occurrence  is  not  infrequent  during  pregnancy.  What  are  the 
characters  which  distinguish  these  murmurs  from  those  of  organic 
origin? 

Inorganic  murmurs  are  uniformly  systolic,  i.  e.,  they  accompany 
only  the  first  of  the  heart-sounds.  Diastolic  murmurs  are  always 
of  organic  origin. 

In  the  vast  majority  of  cases,  inorganic  murmurs  are  heard  at 
the  base  of  the  heart,  and  are  not  propagated  far  above,  and,  more 
especially,  not  below  this  point.  They  are  very  rarely  heard  at  the 
apex,  but  if  propagated  to  the  apex,  their  maximum  is  at  the  base. 
This,  at  least,  is  trueof  all  cases  of  inorganic  murmurs  of  hcemic  origin. 
It  is  only  the  very  rare  and  somewhat  dubious  instances  of  murmurs 
of  dynamic  origin,  that  are  produced  at  the  auriculo-ventricular 
orifices,  and,  consequently,  heard  at  the  apex.  These  are  charac- 
terized by  temporary  duration  or  intermittency.  Hence,  it  may  be 
stated  that,  as  a  rule,  every  persistent,  constant  murmur  referable 
to  the  mitral  orifice,  denotes  organic  lesion  of  some  kind,  and,  as  a 
rule,  organic  murmurs  are  constant  and  persistent,  while  inorganic 
murmurs,  wherever  produced,  are  fluctuating  and  variable,  being 
sometimes  discoverable  only  when  the  body  is  in  a  certain  position. 

An  inorganic  murmur  is  uniformly  soft.  If  this  rule  be  not 
invariable,  the  exceptional  instances  are  exceedingly  infrequent, 
and  the  roughness  in  exceptional  instances  is  not  marked,  nor  con- 
stant, occurring  only  when  the  action  of  the  heart  is  unusually 
excited.  Roughness,  therefore,  may  be  considered  as  evidence 
that  the  murmur  is  organic.  This  statement  will  apply  equally  to 
an  endocardial  musical  murmur.  An  inorganic  murmur  is  always 
feeble.    Intensity  is  evidence  of  organic  origin. 

An  inorganic  murmur  may  be  produced  either  at  the  aortic  or 
pulmonic  orifice,  or  simultaneously  at  both  orifices.    If  it  be  pul- 
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monic,  as  shown  by  its  being  either  limited  to,  or  having  its  maxi- 
mum of  intensity  in  the  left;  second  or  third  intercostal  space,  it  is 
probably  inorganic,  in  view  of  the  great  infrequency  of  lesions 
situated  at  this  orifice.  Congenital  malformations  are  to  be  excluded 
from  this  statement,  for  these  are  more  liable  to  affect  the  pulmonic 
than  the  aortic  orifice.  In  this  connection  it  may  be  mentioned 
that  pressure  with  the  stethoscope  in  these  intercostal  spaces  over  the 
pulmonic  artery,  will  sometimes  develop  a  bellows  murmur  in  that 
vessel.  This  is  observed  in  young  persons  whose  costal  cartilages 
are  flexible.  The  murmur  is  due  to  pressure  on  the  artery,  as  ia 
the  case  of  other  arteries,  more  accessible,  such  as  the  carotid,  iliac, 
femoral,  etc.  It  is  well  known  that  light  pressure  on  these  arteries 
frequently  develops  a  bellows  murmur. 

Inorganic  murmurs  occur  in  anaemic  persons,  and  the  palpable 
indications  of  qnaemia  are  generally  manifest.  The  coexistence  of 
anaemia  is  a  point  to  be  considered  in  the  discrimination.  This 
condition,  it  is  true,  may  coexist  with  valvular  lesions,  and  contri- 
bute to  render  more  intense  and  diffused  the  murmurs  due  to  the 
latter.  Anaemia  alone  by  no  means  warrants  a  conclusion  that  a 
murmur  is  inorganic,  but,  added  to  other  evidence,  it  strengthens 
this  conclusion. 

Concurrent  bellows  murmurs  emanating  from  the  large  arterial 
trunks,  the  subclavian,  carotids,  etc.,  not  due  to  pressure  with  the 
stethoscope,  are  evidence  that  an  endocardial  murmur  is  inorganic 
This  evidence  is  by  no  means  complete  in  itself,  but  adds  weight 
to  that  derived  from  other  sources.  A  continuous  murmur  or  hum 
produced  in  the  jugular  veins  is  very  frequently  associated  with  an 
endocardial  murmur  of  haemic  origin.  This  venous  hum,  called, 
after  Bouillaud,  by  the  French  writers,  bruit  de  diable  (from  its 
resemblance  to  the  sound  of  the  humming-top,  which  is  known 
popularly  in  France  as  le  diable),  has  heretofore  given  rise  to  con- 
siderable discussion  as  regards  its  source.  Laennec,  who  first 
observed  it,  referred  it  to  the  arteries.  In  this  he  has  been  followed 
by  most  French  writers.  Its  origin  in  the  veins  was  first  demon- 
strated by  Dr.  Ogier  Ward.  It  is  a  sufficient  demonstration  of  the 
correctness  of  the  latter  view  that  the  murmur  is  invariably  sus- 
pended by  interrupting  the  circulation  through  the  veins,  the 
arterial  circulation  continuing.  The  murmur  is  a  continuous 
humming  sound,  having  frequently  a  musical  intonation.  It  is 
best  heard  over  the  jugulars,  just  above  the  clavicles,  the  patient 
being  in  the  sitting  or  standing  posture.    It  is  highly  characteristic 
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of  anaemia,  and  its  presence  in  conjunction  with  an  endocardial 
murmur  suspected  to  be  inorganic,  gives  strength  to  this  suspicion. 
Venous  hum  and  arterial  inorganic  murmurs  are  not  infrequently 
combined.1 

Inorganic  endocardial  murmurs  are  much  oftener  observed  in 
females  than  in  males,  a  fact  probably  due  to  the  greater  frequency 
of  anaemia  in  the  former.  Sex,  therefore,  is  entitled  to  some  weight 
in  determining  whether  a  murmur  be  organic  or  inorganic. 

The  heart-sounds,  in  connection  with  inorganic  murmurs,  retain 
their  normal  intensity  and  characters,  or,  if  affected  at  all,  their 
intensity  is  augmented;  whereas,  in  connection  with  organic  mur- 
murs, they  often  present  abnormal  modifications,  which  are  to  be 
presently  considered. 

Finally,  organic  murmurs,  in  the  great  majority  of  the  cases  of 
chronic  disease,  when  these  first  come  under  the  cognizance  of  the 
physician,  are  associated  with  more  or  less  cardiac  enlargement. 
This  is  owing  to  the  fact  that  valvular  lesions  do  not,  as  a  rule, 
occasion  much  inconvenience  until  they  have  induced  enlargement 
of  the  heart.  A  murmur,  under  these  circumstances,  may  have 
existed  for  many  months  or  years,  and  escaped  observation  because 
the  patient  has  never  presented  himself  for  examination.  Coexist- 
ing enlargement,  then,  alone,  renders  it  altogether  probable  that  an 
endocardial  murmur  proceeds  from  organic  lesions.  It  is  true  that 
enlargement  of  the  heart,  uncomplicated  by  valvular  disease,  may 
be  associated  with  inorganic  murmurs,  but  it  is  evident  that  this 
coincidence  must  be*  rare  when  it  is  considered  that  enlargement 
without  lesions  of  the  valves  is  by  no  means  frequent.  If,  in  con- 
nection with  cardiac  enlargement,  a  murmur  be  either  mitral  regur- 
gitant or  diastolic,  it  is  certainly  organic.  Doubt  can  only  arise 
when  the  murmur  is  an  aortic  direct  murmur.  On  the  other  hand, 
in  the  yast  majority  of  the  cases  in  which  a  murmur  is  inorganic, 
the  heart  is  not  enlarged,  a  fact  which  can  be  positively  determined 
by  means  of  physical  exploration. 

With  due  attention  to  the  several  points  which  have  been  briefly 
considered,  the  auscultator  need  not  be  at  a  loss,  in  most  instances, 
in  discriminating  with  positiveness  between  organic  and  inorganic 
endocardial  murmurs. 

1  Dr.  Walshe  remarks,  with  reference  to  the  coexistence  of  an  endocardial  mur- 
mur and  venous  hum :  "  I  do  not  remember  ever  to  have  observed  an  iutra-cardiao 
spanaemic  murmur  unattended  with  venous  hum." — On  Diseases  of  the  Heart  and 
Lungs,  second  London  edition,  p.  242. 
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Abnormal  Modifications  of  the  Heart-Sounds  in  Cases  of 

Valvular  Lesions. 

The  study  of  the  murmurs  has  so  much  engrossed  the  attention 
of  clinical  observers  of  late  years,  that  the  heart-sounds  have  not 
received  that  attention  which  their  importance  claims.  Abnormal 
modifications  of  the  heart-sounds  afford,  in  certain  cases,  as  has 
been  seen,  valuable  aid  in  the  localization  of  murmurs.  They  also 
serve  to  supply,  in  some  measure,  information,  which,  in  a  patho- 
logical point  of  view,  is  far  more  important  than  to  determine  the 
existence,  situation  and  character  of  lesions,  viz :  respecting  the 
amount  of  damage  which  the  valves  have  sustained.  The  im- 
portant practical  points  pertaining  to  these  two  objects  have  been 
already  incidentally  noticed,  but  it  will  not  be  amiss  to  recapitulate 
them  under  a  distinct  heading. 

The  results  of  the  clinical  study  of  the  heart-sounds  in  health, 
show  that  the  second  or  diastolic  sound,  consisting  solely  of  a  val- 
vular element,  is  in  fact  composed  of  an  aortic  sound  and  a  pul- 
monic sound,  which  are  generally  distinguishable  from  each  other 
when  the  stethoscope  is  applied  in  the  second  intercostal  space  near 
the  sternum  on  the  two  sides  successively,  the  aortic  second  sound 
being  heard  on  the  right,  and  the  pulmonic  second  sound  on  the 
left  side.  The  first  sound  of  the  heart  differs  from  the  second,  in 
being  compounded  of  a  valvular  element  and  an  element  of  impul- 
sion. The  valvular  element,  however,  like  the  second  sound,  is 
composed  of  a  mitral  and  a  tricuspid  valvular  sound,  which  are 
distinguishable  from  each  other  when  auscultation  is  practised  suc- 
cessively in  difierent  situations.  For  further  details  the  reader  is 
referred  to  Chapter  first,  where  this  subject  is  fully  considered.1 

The  abnormal  modifications  of  the  first  sound  may  affect,  either 
separately  or  co::io:::tIv.  the  two  elements  into  which  this  sound 

km  »  * 

is  resolvable,  and  the  two  subdivisions  of  the  valvular  element 
of  the  sound  :  and  the  aortic  and  pulmonic  sounds  which  make  up 
the  second  sound  of  the  heart,  may  also  le  affected  singly  as  well 
as  combined.  It  is  in  connection  with  valvular  lesions  more  espe- 
cially, that  the  different  elements  and  th.-ir  subdivisions  are  liable 
to  be  modified  separately. 

Mitral  lesior.s  impair  the  mitral  portion  of  the  valvular  element 
of  the  first  or  syst.uic  sound,  other  thinjs  being  equal,  in  propor- 
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tion  to  the  extent  of  injury  of  the  mitral  valve  which,  the  lesions 
liave  occasioned.  To  isolate  the  sound  referable  to  the  play  of  the 
mitral  valve,  the  stethoscope  is  to  be  placed  without  the  left  nipple 
at  a  distance  sufficiently  removed  to  eliminate  the  element  of  im- 
pulsion of  the  first  sound.  If  the  mitral  valvular  sound  be  abnor- 
mally feeble  or  wanting,  provided  the  heart  acts  with  sufficient 
vigor,  it  allows  considerable  or  great  imperfection  in  the  action  of 
the  valve  ;  and,  conversely,  if  the  sound  preserve  its  normal  inten- 
sity and  quality,  it  may  be  inferred  that,  notwithstanding  the  exist- 
ence of  lesions,  the  valve  is  not,  as  yet,  much  damaged.  A  mitral 
regurgitant  murmur,  or  a  mitral  direct  murmur,  either  or  both, 
co-exist  in  both  cases;  in  the  former  case  the  murmur  or  murmurs 
may  be  feeble,  aud  in  the  latter  intense,  the  intensity  of  the  mur- 
mur bearing  no  proportion  to  the  gravity  of  the  lesions.  In  cases 
in  which  the  mitral  valvular  sound  is  notably  impaired  or  extin- 
guished, owing  to  the  extent  of  injury  to  the  valve,  the  tricuspid 
valvular  sound  may  generally  be  distinguished  by  applying  the 
stethoscope  at  or  a  little  without  the  inferior  or  right  border  of  the 
heart.  Mitral  regurgitation,  in  fact,  leads  to  augmented  intensity 
of  the  tricuspid  sound  by  inducing  hypertrophy  of  the  right  ventri- 
cle in  the  manner  already  described, 

Milral  lesions  involving  obstruction  or  regurgitation,  more  espe- 
cially the  former,  lead  to  diminished  intensity  of  the  aortic  second 
sound,  and  an  augmented  intensity  of  the  pulmonic  second  sound. 
The  former  is  due  to  the  column  of  blood  propelled  through  the 
aorta  by  the  ventricular  contraction,  being  lessened  either  by  the 
deduction  of  the  quantity  of  blood  which  regurgitates,  or  by  the 
deficient  supply  from  the  auricle  to  the  ventricle.  The  latter  pro- 
ceeds from  hypertrophy  of  the  right  ventricle.  Both  effects  combine 
to  render  intensification  or  reinforcement  of  the  pulmonic  second 
sound,  a  valuable  sign  of  mitral  obstruction  or  regurgitation,  as  was 
first  pointed  out  by  Prof.  Skoda. 

In  connection  with  the  presence  of  a  diastolic  murmur,  the  nor- 
mal intensity  and  quality  of  the  aortic  second  sound  constitute 
evidence  that  the  murmur  has  its  source  at  the  mitral  orifice.  On 
the  other  hand,  if,  in  connection  with  a  diastolic  murmur,  the  write 
second  sound  is  notably  impaired  or  extinguished,  this  goes  to  show 
that  the  murmur  emanates  from  the  aortic  orilice. 

Aortic  lesions  affect  the  aortic  second  sound,  other  thing3  being 
equal,  in  proportion  to  the  extent  of  injury  of  the  valve  of  the  aorta. 
If  the  play  of  this  valve  be  defective,  the  sound  loses  more  or  less 
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of  its  normal  intensity.  The  sound  is  extinguished  when  the  valve  i 
is  rendered  useless  or  destroyed  by  disease.  Instances  of  extinction  _ 
of  the  aortic  second  sound  are  not  very  infrequent.  In  such  in-  — 
stances  the  continuance  of  the  pulmonic  second  sound  shows  that  ^ 
the  loss  of  the  aortic  sound  is  not  due  to  weakened  action  of  the^i 
heart.  An  aortic  direct  or  an  aortic  regurgitant  murmur,  or  hothT 
are  present,  indicating  the  fact  of  aortic  disease,  but  the  intensity 
and  quality  of  the  murmurs  here,  as  in  mitral  lesions,  do  not  con — 
stitute  any  criterion  of  the  amount  of  damage  to  the  valve.  Tha 
abnormal  modifications  of  aortic  sound,  however,  afford  definite 
information  with  respect  to  that  important  point.1 

Purring  Tremor. — This  term  is  applied  to  a  sense  of  vibration  or 
thrill  felt  on  placing  the  fingers  or  the  hand  on  the  praecordia.  It 
is  synonymous  with  the  name  applied  to  it  by  Laennec,  viz:  fri- 
missemenl  cataire,  so  called  because  it  resembles  the  sensation  com- 
municated to  the  hand  by  the  purring  of  a  cat.  Bouillaud  compares 
it  to  the  sensation  felt  when  the  band  is  applied  over  the  larynx  of 
a  person  singing.  These  comparisons  cause  it  to  be  easily  recog- 
nized when  met  with  for  the  first  time.  It  is  doubtless  due  to 
tremulous  movements  of  the  heart,  which  are  propagated  to  the 
portion  of  the  thoracic  walls  with  which  the  heart  is  in  contact 

Well-marked  purring  tremor  may  be  considered  as  a  sign  de- 
noting valvular  lesions  associated  with  hypertrophic  enlargement 
of  the  left  ventricle.  If  it  occur  under  other  circumstances,  the 
instances  are  so  infrequent  that,  for  all  practical  purposes,  the  rule 
may  be  taken  as  invariable.  The  valvular  lesions  which  most 
frequently  give  rise  to  it,  are  those  of  the  mitral  orifice  permitting 
free  regurgitation.  A  regurgitant  current  driven  through  this 
orifice  with  an  abnormal  force  in  consequence  of  the  augmented 
muscular  power  of  the  ventricle,  appears  to  be  the  immediate 
cause  in  the  majority  of  instances.  It  accompanies  or  follows  the 
ventricular  systole,  and  is  therefore  synchronous  with  the  first  sound, 
the  apex-beat  and  the  pulse.  A  diastolic  tremor  must  be 'exceed- 
ingly rare,  but  is  stated  by  some  clinical  observers  to  occur  occa- 
sionally. When  due  to  mitral  lesions,  the  tremor  is  felt  within  the 
superficial  cardiac  region  below  the  level  of  the  nipple.  It  may  be 
more  or  less  marked,  the  intensity  depending,  in  a  great  measure, 

1  For  a  fuller  consideration  of  this  subject  than  is  contained  in  this  work,  the 
reader  is  referred  to  the  essay,  by  the  writer,  contained  in  the  Transactions  of  tht 
American  Medical  Association,  vol.  zi.  p.  805. 
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on  tbe  power  with  which  the  left  ventricle  contracts.  It  may  be 
present  or  strongly  marked  when  the  action  of  the  heart  is  excited 
by  any  cause,  and  absent  or  comparatively  feeble  when  tbe  organ 
is  tranquil.  In  the  progress  of  disease,  it  diminishes  and  ceases  as 
the  heart  becomes  weakened.  Although  it  has  a  pathognomonic 
significance  when  present,  its  absence  is  in  nowise  evidence  against 
tbe  existence  of  organic  lesions,  for  it  is  wanting  in  a  large  propor- 
tion of  the  cases  in  whioh  lesions  exist. 

Tbe  sign  doe3  not  belong  exclusively  to  mitral  lesions.  It  ac- 
companies, in  some  instances,  aortic  lesions  associated  with  hyper- 
trophy of  tbe  left  ventricle.  It  is  then  felt  nearer  the  base  of  the 
organ.  A  thrill  due  to  the  current  of  blood  in  tbe  aorta  is  some- 
times perceived  above  the  heart  in  the  second  intercostal  Bpace  on 
the  right  side.  Vascular  thrill  in  the  large  arteries  which  approach 
ii:ice,  is  sufficiently  common  in  cases  of  anajmia.  With  the 
anettrismal  thrill  all  observers  are  familiar. 

Cardiac  tremor  is  not  a  sign  of  much  practical  value  in  view  of 
the  fact  that  it  is  present  only  in  a  small  proportion  of  cases  of  val- 
vular lesions,  and  since  other  physical  signs,  which  are  constant, 
are  readily  available  lor  diagnosis.  It  is,  however,  of  sufficient 
interest  and  importance  to  be  kept  in  mind  in  exploring  the  chest 
for  the  physical  evidence  of  cardiac  disease. 

Purring  tremor  is  to  be  distinguished  from  the  tactile  fremitus 
incident  to  the  presence  of  solid  deposit  on  the  pericardial  surfaces. 
The  latter,  which  will  be  noticed  in  connection  with  pericarditis,  is 
always  accompanied  by  an  exocardial  murmur  or  friction  sound 
on  auscultation.  Purring  tremor,  on  the  other  hand,  is  almost  in- 
variably associated  with  one  or  more  endocardial  murmurs. 


iM.KiNotfrtc  Characters  or  Lesions  affecting  the  Mitral,  Aortic, 
Tricuspid,  and  Pi^monic  Valves  or  Orifices. 

The  diagrioai3  of  valvular  lesions  is  based  on  physical  signs, 
together  with  the  symptoms  and  pathological  effects.  These  have 
been  considered.  The  significance  and  diagnostic  value  of  tbe 
different  signs,  symptoms,  and  effects,  have  been  already  pointed 
out.  It  remains  to  group  together  the  more  important  of  the 
characters  which  pertain  to  tbe  different  lesions  respectively.  This 
will  be  done  as  concisely  as  possible,  tbe  object  being  to  present  a 
brief  summary  of  the  distinctive  features  belonging  to  each  of  the 
U 
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several  classes  of  lesions.  Lesions  affecting  the  different  valves  « 
orifices  will  now  bo  taken  separately  as  points  of  departure,  tt*, 
mitral,  aortic,  tricuspid,  and  pulmonic  lesions.  These  will  beooo- 
sidercd  under  distinct  heads.  The  signs,  symptoms,  and  e Sects  of 
tricuspid  and  pulmonic;  lesions  have  thus  far  been  passed  by,  owiug 
to  the  comparative  iufrequency  of  their  occurrence,  exclusive  o< 
congenital  mal formations,  and  in  order  not  to  render  the  subject 
needlessly  complicated  to  the  studeut.  It  will  suffice  to  present 
briefly  the  characters  which  belong  to  these  lesions  in  ti. 
of  the  subject.  As  involved  in  congenital  malformation, 
be  referred  to  hereafter. 


Diagnostic  Characters  of  AIitral  Lesions. 

Physical  Signs. — An  endocardial  systolic  murmur  is  present  in 
the  vast  majority  of  cases,  with  the  traits  which  distinguish  i 
mitral  regurgitant  murmur,  viz.,  its  maximum  of  intensity  at  of 
near  the  apex  of  the  heart,  the  intensity  diminishing  as  tbe  steth- 
oscope is  carried  upwards  over  the  body  of  the  heart;  generally 
feeble  or  lost  above  the  base  of  the  organ ;  not  propagated  into  tin 
carotids ;  often  diffused  over  the  left  lateral  surface  of  the  chest,  and 
not  infrequently  heard  on  tbe  posterior  surface,  at  tbe  lower  angle 
of  tbe  scapula,  and  in  the  interscapular  space  below  the  lerel  of  Um 
spinous  ridge  of  the  scapula;  the  murmur  more  or  less  intense; 
generally  soft,  but  sometimes  rough. 

The  mitral  portion  of  tbe  valvular  element  of  the  first  sound  of 
the  heart  is  often  more  or  less  impaired,  or  extinguished,  Uw  I 
pid  portion  of  the  same  element  remaining  distinct,  or  abm 
intense.  The  aortic  second  sound  is  weakened;  tl 
second  sound  is  often  intensified.  Enlargement  of  tbe  heart  c. 
in  the  majority  of  the  cases  which  come  under  observation. 
signs  characterize  mitral  valvular  lesions  involving  insufficiency  o; 
regurgitation  through  the  mitral  orifice,  i.  e.,  mitral  regurgitant 
lesions. 

A  diastolic  or  presystolic  murmur  is  present  in  a  smalt  propor- 
tion-uf  cases;  generally  accompanied  by  a  systolic  mitral  regorgi- 
taut  murmur,  but  it  may  be  present,  without  the  latter;  its  intensity 
greatest  near  the  apex.  Weakened  aortic  second  sound  awl  in- 
tensified pulmonic  second  sound  are  usually  present,  together  wili 
cardiac  enlargement.     These  signs  characterize,  in  general,  oontne- 
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tion  of  the  mitral  orifice  or  mitral  obstructive  lesions.  This  variety 
of  mitral  lesions,  however,  is  often  unattended  by  a  diastolic  mur- 
mur; so  that  absence  of  this  murmur  is  not  evidence  against  tbe 
existence  of  the  lesions. 

The  signs  distinctive  of  mitral  regurgitant  and  of  mitral  obstruc- 
tive lesions  are  combined  when  these  two  varieties  of  mitral  lesions 
BOWdst     Purring  thrill  is  observed  in  acertain  proportion  of  cases. 


■■■■/'({inu  and  Pathological  Effects.— Tn\n  is  rarely  present.  Ab- 
normal force  of  the  heart's  action  and  palpitation  denote  consecutive 
enlargement,  but  these  symptoms  are  often  not  prominent.  The 
puise  is  small  and  weak  in  proportion  to  the  amount  of  obstruction 
or  regurgitation;  in  an  advanced  stage,  it  becomes  irregular  and 
fitting;  irregularity  of  the  pulse  is,  in  some  measure,  cha- 
racteristic of  obstructive  lesions.  It  is  sometimes  quick  or 
vibratory.  Turgescence  of  the  jugular  and  other  veins  and  dropsy 
occur  at  an  advanced  period  when  dilatation  of  the  right  cavities 
of  the  heart  has  been  induced.  Dyspncea  is  more  or  less  marked 
in  proportion  to  the  amount  of  regurgitation  or  obstruction,  being 
more  marked  in  cases  of  obstructive  than  regurgitant  lesions. 
Cough  and  muco-serous  expectoration  occur  frequently.  Hemop- 
tysis is  of  frequent  occurrence,  and  extravasation  of  blood  in  the 
longs,  or  pulmonary  apoplexy,  takes  place  occasionally.  (Edema 
of  the  lungs  is  a  common  event.  All  the  symptoms  and  effects 
referable  to  the  respiratory  system  are  more  marked  when  the 
lesions  are  obstructive  than  when  they  are  only  regurgitant. 

In  certain  cases,  lesions  involving  considerable  and  even  great 
regurgitation  or  obstruction  are  remarkably  Intent  and  obscure  as 
regards  the  symptoms  and  pathological  effects.  The  diagnosis  in 
these,  as,  in  fact,  in  all  cases,  moat  rest  mainly  on  the  physical 
signs.  On  the  other  hand,  lesions  may  exist,  the  oxistence  and 
seat  of  which  are  determinable  by  physical  signs,  without  involving 
much  regurgitation  or  obstruction,  and,  consequently,  not  giving 
rise  to  symptoms  or  pathological  effects.  These  lesions,  so  far  as 
immediate  danger  is  concerned,  may  be  considered  as  innocuous. 


Diagnostic  Characters  0)  AoaTIC  LwooM 


SVyru, — An  endocardial  systolic  murmur  is  present  in 
I  vast  majority  of  cases,  with  tbe   traits  which  distinguish  an 
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aortic  direct  murmur ;  viz.,  its  maximum  of  intensity  at  the  base 
of  the  heart;  the  intensity  diminishing  as  the  stethoscope  is  carried 
downward  over  the  body  of  the  heart;  comparatively  feeble  and 
often  lost  at  the  apex;  propagated  upward  in  the  direction  of  the 
aorta,  and  often  into  the  carotids;  not  diffused  over  the  left  lateral 
surface  of  the  chest;  and  if  heard  on  the  posterior  surface,  either 
limited  to,  or  most  intense  in,  the  interscapular  space  on  and  above- 
the  level  of  the  spinous  ridge  of  the  scapula.  The  murmur  mor& 
or  less  intense;  generally  soft,  but  sometimes  rough,  and  occasion- 
ally musical.  This  murmur,  when  soft,  is  to  be  discriminated  from 
inorganic  aortic  murmurs. 

The  aortic  second  sound  of  the  heart  is  often  weakened  and 
indistinct;  the  pulmonic  second  sound  is  much  less  frequently 
intensified  than  in  cases  of  mitral  lesions.  The  mitral  and  tricuspid 
portions  of  the  valvular  element  of  the  first  sound  retain  their 
normal  intensity,  provided  the  lesions  are  limited  to  the  aortic  ori- 
fice. Enlargement  of  the  heart  exists  in  the  majority  of  cases 
which  come  under  observation.  These  signs  characterize  lesions 
with  obstruction  at  the  aortic  orifice,  i.  e.,  obstructive  aortic  lesions. 

A  diastolic  murmur  is  present  in  a  small  proportion  of  cases,  but 
in  a  larger  ratio  than  in  cases  of  mitral  lesions;  it  is  generally 
accompanied  by  a  systolic  aortic  direct  murmur,  but  it  may  be  pre- 
sent without  the  latter ;  its  intensity  is  greatest  near  the  left  margin 
of  the  sternum,  on  or  about  the  level  of  the  fourth  rib.  The  aortic 
second  sound  is  impaired  in  proportion  as  the  valve  is  injured.  The 
pulmonic  second  sound  is  less  frequently  intensified  than  in  cases 
of  mitral  lesions.  Cardiac  enlargement  is  usually  present  These 
signs  characterize  insufficiency  of  the  aortic  valve,  or  aortic  regur- 
gitant lesions. 

The  signs  distinctive  of  aortic  obstructive  and  aortic  regurgitant 
lesions  are  combined  when  these  two  varieties  of  aortic  lesions  co- 
exist. Purring  thrill  is  observed  more  infrequently  than  in  cases 
of  mitral  lesions. 

Symptoms  and  Pathological  Effects. — Pain  is  oftener  present  than 
in  cases  of  mitral  lesions,  but  is  often  absent.  Abnormal  force  of 
the  heart's  action  and  palpitation,  as  a  rule,  are  more  prominent 
symptoms  than  in  cases  of  mitral  lesions.  The  pulse,  in  cases  of  con- 
siderable obstruction,  is  not  notably  reduced  in  size  and  strength ;  it 
is  rarely  irregular  or  intermitting,  and  still  more  rarely  unequal.  In 
cases  of  regurgitation  it  is  quick,  jerking,  collapsing,  and  a  longer 
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interval  than  natural  is  sometimes  observed  between  the  apex-beat 
or  systolic  sound  and  the  pulsation  in  remote  arteries.  Visible 
pulsation  of  superficial  arteries  is  frequently  marked.  Turgescence 
of  the  jugular  and  otlier  veins,  and  dropsy,  occur  at  a  later  period 
than  in  cases  of  mitral  lesions,  and  are  oftener  wanting.  Dyspnoea 
is  less  marked  than  in  obstructive  or  regurgitant  lesions  of  equal 
amount  affecting  the  mitral  valve  and  orifice.  Cough  and  muco- 
serous  expectoration  and  hemoptysis  are  comparatively  infrequent. 
Pulmonary  apoplexy  very  rarely,  if.ever,  occurs  as  a  pathological 
effect.  (Edema  of  the  lungs  is  less  frequent.  All  the  symptoms 
and  effects,  in  fact,  referable  to  the  respiratory  system,  are  less  fre- 
quent and  marked  than  in  cases  of  mitral  regurgitant,  and  still  less 
than  in  mitral  obstructive  lesions. 

Lesions  affecting  the  aortic  as  well  as  the  mitral  valve  or  orifice, 
and  involving  considerable  obstruction  or  regurgitation,  are  in  cer- 
tain cases  remarkably  latent  and  obscure  as  regards  the  symptoms 
and  pathological  effects.  The  diagnosis  rests  mainly  on  the  physi- 
cal signs.  Aortic  lesions,  also,  may  exist,  and  give  rise  to  physical 
signs,  without  involving  much  or  any  obstruction  or  regurgitation, 
and  are  therefore  innocuous  as  regards  immediate  danger. 

The  obstructive  and  regurgitant  varieties  of  mitral  and  aortic 
lesions  are  found  in  various  combinations  in  different  cases.  The 
diagnosis  is  then  based  on  the  union  of  the  characters  distinctive 
of  the  varieties  severally.  The  physical  signs  characteristic  of 
each  variety  can  generally  be  distinguished  in  these  combinations. 


Diaonostic  Characters  of  Tricuspid  Lesions. 

Physical  Sigra. — A  systolic  regurgitant  murmur  referable  to  the 
tricuspid  orifice  is  rare  even  among  the  cases  in  which  regurgitation 
through  this  orifice  takes  place.  Regurgitation  in  consequence  of 
widening  of  the  tricuspid  orifice,  without  a  corresponding  increase 
of  the  size  of  the  valve,  is  not  an  uncommon  result  of  enlargement 
of  the  right  side  of  the  heart  consequent  on  mitral  obstruction  or 
regurgitation.  The  regurgitant  current,  however,  rarely  gives  rise 
to  a  murmur,  probably  because  the  muscular  power  of  the  right 
ventricle  is  not  sufficient  to  propel  the  current  with  force  enough 
to  produce  audible  vibrations.  For  the  same  reason  a  murmur  is 
not  always  present  in  the  exceedingly  few  instances  of  tricuspid 
regurgitation  occurring  in  consequence  of  organic  changes  analo- 
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gous  to  those  which  affect  the  mitral  valve.    The  rule,  then,  which 
is  applicable  to  mitral  lesions,  viz.,  that  a  murmur  is  present  in  the 
vast  majority  of  cases,  cannot  be  applied  to  tricuspid  lesions;  and, 
hence,  absence  of  murmur  is  not  proof  that  the  latter  do  not  exist. 
A  tricuspid  regurgitant  murmur,  however,  is  sometimes  observed. 
It  is  rarely,  if  ever,  intense  or  rough,  and  is  usually  low  in  pitch* 
Its  maximum  of  intensity  is  said  to  be  at  or  above  the  xiphoid. 
cartilage.    It  is  heard  within  circumscribed  limits,  and  is  feeble  or 
lost  over  the  apex  of  the  hqprt.     In  two  instances  of  tricuspid 
lesions  not  associated  with  lesions  affecting  the  left  side  of  the 
heart,  which  have  come  under  my  observation,  a  soft  and  feeble 
systolic  murmur  was  limited  to  the  superficial  cardiac  region. 
Since  tricuspid  lesions,  not  congenital,  are  in  most  instances  asso- 
ciated with  lesions  of  one  or  more  of  the  valves  of  the  left  side  of 
the  heart,  a  tricuspid  regurgitant  murmur,  when  present,  accom- 
panies a  murmur,  or  murmurs,  referable  to  the  mitral  or  aortic 
orifice,  or  to  both  these  orifices.    It  is  to  be  distinguished  from  the 
latter  by  difference  in  pitch  and  quality,  in  addition  to  the  differ- 
ence^ situation  at  which  its  maximum  of  intensity  is  observed. 

Tricuspid  regurgitation  must  diminish  the  intensity  of  the  pul- 
monic second  sound.  If  the  tricuspid  valve  be  injured,  the  tricuspid 
portion  of  the  valvular  element  of  the  first  sound  must  also  be  im- 
paired. 

A  diastolic  murmur  may  originate  at  the  tricuspid  orifice.  Ex- 
amples, however,  of  this  murmur  are  among  the  rarest  of  the  rare 
curiosities  of  medical  experience,  not  only  because  contraction  of 
this  orifice  is  exceedingly  infrequent,  but  also  because  the  muscular 
power  of  the  right  auricle  is  insufficient  to  give  rise  to  murmur  in 
most  of  the  instances  in  which  the  orifice  is  contracted.  This  mur- 
mur, theoretically,  should  be  expected  to  be  best  heard  at  or  just 
above  the  xiphoid  cartilage. 

Tricuspid  obstructive  lesions  must  diminish  the  intensity  of  the 
pulmonic  second  sound  of  the  heart. 

The  combination  of  a  systolic  tricuspid  regurgitant  and  a  diastolic 
tricuspid  direct  murmur  is  possible.  Dr.  Walshe  gives  an  example, 
based,  however,  on  clinical  evidence  without  the  confirmation  of  a 
post-mortem  examination.1 

Free  regurgitation  through  the  tricuspid  orifice,  with  great  dila- 
tation of  the  right  auricle  and  hypertrophy  of  the  right  ventricle, 

1  Diseases  of  the  Lungs  and  Heart,  2d  London  edition,  p.  694. 
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may  occasion  a  strong  impulse  felt  at  the  base  of  the  heart,  to  the 
right  of  the  sternum,  simulating  aneurism.  An  example  contained 
in  the  late  work  by  Dr.  Stokes  is  referred  to  in  Chapter  I.1 

Symptoms  and  Pathological  Effects. — Regurgitant  and  obstructive 
lesions,  situated  at  the  tricuspid  orifice,  do  not  produce  those  im- 
mediate effects  on  the  respiratory  system  and  the  pulse  which 
pertain  to  analogous  lesions  seated  at  the  mitral  orifice.    They  do 
not  tend  directly  to  give  rise  to  dyspnoea,  haemoptysis,  extravasa- 
tion, etc.,  which  are  dependent  on  pulmonary  congestion.    They 
do  not  occasion  irregularity,  inequality,  weakness,  etc.,  of  the  pulse. 
Their  immediate  effects  are  manifested  in  the   systemic  venous 
Bystem.    Congestion  of  the  systemic  veins  is  a  direct  result  pro- 
portionate to  the  degree  of  obstruction  or  regurgitation.    Symp- 
toms denoting  this  result  are  turgescence  of  the  jugular  and  other 
veins ;  undulation  and  venous  pulsation  produced  by  the  contrac- 
tion of  the  right  ventricle,  and,  in  some  instances,  by  the  auricular 
contraction ;  lividity  due  to  accumulation  in  the  venous  radicles. 
A  pathological  effect  of  the  congestion  of  the  systemic  veins  is 
general  dropsy.    This  effect  occurs  more  directly  and  at  a  much 
earlier  period  when  tricuspid  lesions  exist,  than  when  it  depends 
on  dilatation  of  the  right  cavities  consequent  on  valvular  lesions 
situated  at  the  left  side  of  the  heart.    Cerebral  apoplexy  is  more 
likely  to  be  dependent  on  tricuspid  than  on  mitral  or  aortic  lesions, 
exclusive  of  the  instances  in  which  this  affection  proceeds  from 
fibrinous  plugs  detached  from  within  the  heart-cavities. 


Diagnostic  Characters  of  Pulmonic  Lesions. 

Physical  Signs. — Lesions  situated  at  the  pulmonic  orifice  may 
give  rise  to  a  murmur  with  the  first  sound  of  the  heart,  which,  fol- 
lowing the  plan  pursued  in  naming  the  mitral  and  aortic  murmurs, 
should  be  called  a  pulmonic  direct  murmur.  This  murmur  has  its 
maximum  of  intensity  in  the  second  or  third  intercostal  spaces  on 
the  left  side  of  the  sternum,  the  situation  where  the  pulmonic 
second  sound  of  the  heart  is  isolated  from  the  aortic  second  sound. 
It  may  be  propagated  thence  for  a  certain  distance  in  a  direction 
towards  the  left  clavicle,  but  not  in  the  direction  of  the  aorta,  and 
not  heard  over  the  carotids.    To  be  considered  as  evidence  of 

1  Vide  page  54. 
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pulmonic  lesions,  not  only  most  the  murmur  be  referable  to  the 
pulmonic  orifice,  but  it  must  be  evidently  an  organic  murmur. 
Attention  to  the  several  points  already  considered,  will  enable  the 
auscultator  to  determine  that  it  is  not  inorganic.  It  has  already 
been  stated  that  pressure  over  the  pulmonary  artery  in  young 
subjects,  with  the  stethoscope,  will  sometimes  develop  a  murmur  in 
this  vessel.  Pressure  from  some  cause  within  the  chest  may  also 
cause  a  murmur  referable  to  this  artery.  It  has  been  observed  in 
cases  in  which  the  pressure  on  the  vessel  was  produced  by  an 
aneurismal  tumor,  a  morbid  deposit  within  the  pericardium,  en* 
larged  bronchial  glands^and  a  solidified  portion  of  lung.1  It  must 
be  difficult,  in  some  instances,  to  eliminate  these  several  sources  of 
fallacy.  A  pulmonic  murmur  may  be  quite  intense.  I  have  met 
with  an  example  of  a  musical  murmur,  systolic  and  diastolic,  per- 
sisting through  the  whole  beat,  in  other  words,  continuous,  dis- 
tinctly referable  to  the  pulmonic  artery,  and  so  loud  as  to  be  heard 
with  the  ear  in  close  proximity  to,  but  not  in  contact  with  the 
walls  of  the  chest.1 

A  diastolic  murmur  may  accompany  insufficiency  of  the  pulmonic 
valve,  constituting  a  pulmonic  regurgitant  murmur.  It  must  be 
difficult  to  distinguish  between  this  and  an  aortic  regurgitant  mur- 
mur, exeep:  it  be  accompanied  by  a  pulmonic  direct  murmur,  and 
not  by  an  aortic  direct  murmur.  In  the  vast  majority  of  the  cases 
in  which  a  diastolic  murmur  is  present,  it  is  either  an  aortic  regur- 
gitant, or  a  mitral  direct  murmur. 

Lesions  involving  injury  to  the  pulmonic  valve  must  impair  the 
intensity  and  distinctness  of  the  pulmonic  second  sound  of  the  heart 

A  pulmonic  direct  and  a  pulmonic  regurgitant  murmur  may  be 
associated  in  the  same  case,  or  either  may  be  present  without  the 
other.  Pulmonic  legions,  however,  exclusive  of  congenital  mal- 
formations, are  so  rare,  that  the  opportunities  of  any  clinical  ob- 
server, however  large  his  experience,  for  studying  the  physical 
signs  are  extremely  limited.  Hypertrophy  of  the  right  ventricle 
which  is  produced  by  obstructive  or  regurgitant  lesions  of  the 
pulmonic  orifice,  involves  augmented  intensity  of  the  tricuspid 
valvular  element  of  the  first  sound,  and  an  impulse  in  the  epigas- 
trium. 

1  IVUituhaTn.  op.  ci:..  part  ii.  p.  3St.  Pat  C\«sm  in  Am.  Journ.  of  Med.  Science!, 
Januarv.  l?;»i\ 

*  Ca*p  of  Kel!  v.  FriTii*  Record*,  to!,  x.  p.  1-77. 
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Symptoms  and  Pathological  Effects. — The  primary  effect  of  ob- 
structive or  regurgitant  lesions  situated  at  the  pulmonic  orifice  13 
enlargement  of  the  right  ventricle.  The  secondary  and  remote 
e fleet.*,  and  the  symptoms  thereon  dependent,  are  essentially  those 
which  are  occasioned  by  tricuspid  lesions,  being  due  to  distension 
of  the  right  auricle,  tricuspid  regurgitation,  and  congestion  of  the 
systemic  veins. 


Treatment  of  Lesions  affbctino  the 
Heart. 


Valves  anp  Orifices  of  the 


With  reference  to  the  management  of  patients  affected  with 
chronic  valvular  lesions,  several  important  considerations,  which 
have  been  already  presented,  are  to  be  kept  in  mind. 

1.  The  anatomical  changes  which  the  valves  and  orifices  have 
undergone  are  irremediable,  and  therefore  do  not  claim  any  spe- 
cial medicinal  treatment.  The  existing  lesions  must  remain.  The 
damage  which  they  have  occasioned  cannot  be  repaired.  Medi- 
cation employed  for  that  object  will  be  worse  than  useless.  The 
morbid  processes  giving  rise  to  the  lesions,  have  occurred  long 
before  the  symptoms  of  an  organic  affection  of  the  heart  became 
developed.  In  the  majority  of  cases  the  origin  of  the  affection  may 
be  dated  at  an  attack  of  acute  rheumatism  several  years  prior  to  the 
period  when  ailments  referable  to  the  heart  are  first  experienced. 
The  changes  incidental  to  these  processes  have,  in  the  mean  time, 
been  slowly  progressive.  They  will,  in  all  probability,  continue 
to  progress,  involving  more  and  more  damage.  This  we  cannot 
expect  to  prevent,  but  something  can  be  done  to  retard  their  pro- 
gress, and,  more  especially,  to  control  their  primary  effects. 

These  facts  not  being  always  sufficiently  appreciated,  practitioners 
sometimes  employ  mercury  and  other  remedies  called  alteratives, 
with  a  view  to  the  removal  of  morbid  material  deposited  on  or 
about  the  valves.  I  have  met  with  cases  in  which  depletion,  low 
diet,  counter-irritation,  etc,,  were  resorted  to,  under  the  idea  that 
the  lesions  involved  persisting  chronic  inflammation  of  the  endo- 
cardial membrane.  These  measures  can  hardly  fail  to  aggravate 
the  cardiac  symptoms,  and  to  expedite  effects  which  it  is  a  great 
object  of  the  management  to  postpone  as  long  as  possible. 

2.  Lesions  may  exist,  giving  rise  to  murmurs  more  or  less  in- 
tense, without  producing  any  immediate  morbid  effects,  not  involv- 
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ing  either  obstruction  or  regurgitation.  Such  lesions  may  remain 
for  an  indefinite  time  innocuous,  but  there  is  a  liability  of  the 
changes  incidental  to  them  leading,  at  some  future  period,  to  serious 
results.  These  cases,  therefore,  claim  a  certain  amount  of  watchful* 
ness  and  supervision.  The  existence  of  a  cardiac  murmur  depend- 
ent on  innocuous  lesions  is  often  ascertained  by  accident,  there  being 
no  symptoms  of  disease  referable  to  the  heart.  I  have  repeatedly 
met  with  it  in  examining  persons  who  considered  themselves  in 
perfect  health.  These  persons  are  in  no  immediate  danger,  and  it 
would  give  rise  to  needless  alarm  to  inform  them  that  they  have 
an  organic  affection  of  the  heart,  since  it  is  a  common  notion  that 
any  such  affection  involves  liability  to  sudden  death.  There  is, 
however  a  prospective  danger  not  to  be  overlooked.  It  has  oc- 
curred to  me  in  two  instances  to  examine  for  life  insurance  persons 
presenting  an  organic  murmur,  without  other  evidence  of  cardiac 
or  other  disease,  who  were,  of  course,  not  deemed  proper  subjects 
for  insurance;  but  they  succeeded  in  obtaining  policies  in  other 
companies,  and  both  have  since  died  with  well-marked  disease  of 
the  heart. 

3.  Even  when  lesions  exist  which  do  involve  more  or  less  ob- 
struction or  regurgitation,  it  does  by  no  means  follow  that  the 
immediate  danger  is  great.     This  statement  holds  good  in  some 
cases  in  which  there  is,  at  the  same  time,  considerable  enlargement 
of  the  heart.    I  am  acquainted  with  several  persons  who  do  not 
consider  themselves  as  invalids,  some  being  engaged  in  active  busi- 
ness, in  whom  the  existence  of  organic  murmur,  with  cardiac  en- 
largement, was  ascertained  many  years  ago.1    In  such  cases  the 
organic  affection  does  not  call  for  active  therapeutical  measures, 
but  knowledge  of  the  existence  of  the  cardiac  affection  is  highly 
important  to  the  practitioner,  and  should  influence  his  advice  as 
regards  habits,  regimen,  etc,  as  well  as  his  treatment  of  intercur- 
rent diseases.    The  tolerance  of  lesions  in  some  instances  is  truly 
remarkable.    A  boy,  aged  eleven  years,  who  recently  came  under 
my  observation,  presenting  three  organic  murmurs,  viz.,  a  mitral 
regurgitant,  an  aortic  direct,  and  an  aortic  regurgitant,  with  much 
cardiac  .enlargement,  the  praecordia  projecting  and  the  apex  beating 
half  an  inch  without  the  nipple,  not  only  made  no  complaint  of 
symptoms  referable  to  the  heart,  but  was  able  to  take  violent  exer- 

1  Vide  Essay  on  Clinical  Study  of  Heart-Sounds,  Trans,  Am.  Med.  Auociation, 
vol.  xi. 
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cise,  and  to  engage  in  rough  sports  with  apparently  as  much  MH 
as  any  of  hia  companions.  In  this  as  in  oilier  instances  in  which 
lesions  involving  more  or  less  obstruction  or  regurgitation  are  borne 
without  notable  inconvenience,  the  physical  signs  denoted  enlarge- 
ment by  hypertrophy,  not  by  dilatation,  and  the  action  of  tlio  heart 
was  vigorous.1 

■i.  The  enlargement  of  the  heart  being,  as  a  rule,  proportionate 

amount  of  obstruction  or  regurgitation,  or  both,  occasioned 
by  valvular  lesions,  the  abnormal  size  of  the  heart  may,  in  genera], 
be  taken  as  a  criterion  of  the  importance  to  be  attached  to  the 
lesions.     So  long  as  the  heart  is  not  much  enlarged,  the  patient  is 

I  to  only  certain  contingent  evils  incident  to  the  lesions — 
for  example,  arterial  obstruction  from  detached  deposits.  Exclusive 
of  accidental  events  and  associated  affections,  the  symptoms  and 
remote  effects  of  obstructive  and  regurgitant  lesions  correspond  to 
the  primary  effects  of  these  lesions,  as  denoted  by  the  increased 
bulk  of  the  heart.  This  statement  holds  good  in  the  majority  of 
cases,  but,  as  already  stated,  the  rule  is  not  without  exceptions. 

5.  The  secondary  and  remote  effects  of  valvular  lesions,  as  a  rule, 
are  not  developed  so  long  as  the  enlargement  of  the  heart  is  by 
hypertrophy,  unless,  from  some  cause,  weakness  of  the  organ  has 
been  induced.  Obstructive  and  regurgitant  lesions  tend  first  to 
produce  hypertrophy.  The  muscular  walls  increase  in  thickness 
up  to  a  certain  limit.  When  this  limit  is  reached,  dilatation  of  the 
cavities  ensues,  and,  finally,  predominates'  over  the  hypertrophy. 
The  increased  power  of  the  organ,  incident  to  the  hypertrophy, 
compensates  for  the  immediate  consequences  of  obstruction  and 
regurgitation.  The  hypertrophy  is,  in  fact,  a  conservative  pro- 
vision to  obviate  the  evils  of  obstructive  and  regurgitant  lesions. 

iient  is  comparatively  safe  while  hypertrophy  predominates. 
The  secondary  and  remote  effects  are  incident  to  the  dilatation 
which  takes  place  after  the  hypertrophy  has  reached  its  limit.  The 
immediate  danger,  other  things  being  equal,  is  proportionate  to  the 
amount  of  predominance  of  the  dilatation.  This  is  because  the 
heart  is  weakened  in  proportion  to  the  predominance  of  dilatation. 
Weakness  of  the  organ,  due  to  other  causes  than  dilatation,  will 
also  favor  the  development  of  the  secondary  and  remote  effects  of 
valvular  lesions.  These  (acts  are  of  great  importance  in  their 
bearing  on  the  treatment  of  patients  affected  with  these  lesions. 


1  Cue  of  Horan,  Now  Orleam  Charity  Hospital.     II.  Reports,  vol.  xiii.  p.  84. 
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Id  view  of  the  foregoing  considerations,  the  main  objects  of 
treatment  which  relate  directly  to  the  condition  of  the  heart,  in  the 
early  stage  of  valvular  lesions,  are,  1st.  To  prevent,  or,  as  far  as 
possible,  to  retard  the  progressive  anatomical  changes  incident  to 
the  existing  lesions ;  and,  2d.  To  obviate  the  tendency  to  weakness 
and  dilatation  of  the  heart. 

The  anatomical  changes  seated  in  the  valves  and  orifices,  give 
rise  to  the  varied  morbid  appearances  which  have  been  mentioned1 
in  Chapter  third.  These  changes  cannot  be  reached  by  any  special 
remedies.  Their  progress  can  only  be  indirectly  affected  by  pre- 
venting overstraining  of  the  valves,  which  must  occur  whenever  the 
organ  is  unduly  excited  or  overtasked,  and  by  avoiding  the  causes 
which  favor  renewal  of  inflammation  of  the  endocardium.  Exces- 
sive muscular  exercise,  great  mental  excitement,  the  intemperate 
use  of  alcoholic  stimulants,  etc.,  promote  the  progress  of  valvular 
lesions,  by  exciting  unduly  and  overtasking  the  heart.  Patients 
with  valvular  lesions  devoid  of  immediate  danger,  should  pursue  a 
course  of  life  which,  as  far  as  practicable,  will  be  exempt  from  causes 
inducing  great  disturbance  of  the  circulation.  In  pointing  out  the 
regimen,  habits,  etc.,  however,  the  importance  of  fostering  the  mus- 
cular power  of  the  heart,  to  which  reference  will  be  presently  made, 
is  not  to  be  lost  sight  of.  The  causes  favoring  the  development  of 
endocarditis,  are,  in  general,  those  which  tend  to  give  rise  to  rheu- 
matism, since  in  the  vast  majority  of  cases  endocardial  inflammation 
is  of  rheumatic  origin.  Unusual  exposure  to  the  vicissitudes  of  the 
weather  are  regarded,  perhaps  justly,  as  often  determining  aa 
attack  of  rheumatism  when  the  diathesis  exists.  The  existence  of 
the  diathesis  is  shown  by  the  previous  occurrence  of  one  or  more 
rheumatic  attacks  in  the  majority  of  the  persons  affected  with  val- 
vular lesions,  the  origin  of  the  latter  being  referable,  in  such  cases, 
to  a  former  attack  of  rheumatism.  A  fresh  attack  exposing  the 
patient  to  a  renewal  of  the  endocarditis,  is  a  calamity  to  be  averted, 
if  possible,  by  avoiding  the  exciting  causes  so  far  as  these  are 
appreciable.  In  fulfilling  this  object  of  treatment,  hygienic  regula- 
tions are  chiefly  involved.  Judicious  management  will  undoubtedly 
do  something  toward  rendering  the  progress  of  the  lesions  more 
slow  than  would  otherwise  be  the  case ;  but  we  can  hardly  expect 
to  arrest  their  progress.  If,  however,  they  are  very  slowly  pro- 
gressive, life  and  comfortable  health  may  be  prolonged  for  an 
indefinite  period,  perhaps  even  to  an  advanced  stage. 

1   Vide  page  120. 
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The  same  hygienic  regulations  are  equally  important  with  refer- 
MCdltd  object,  viz.,  to  obviate  the  tendency  to  weakness 
ami  dilatation  of  the  heart.  The  judicious  management  of  patients 
affected  with  valvular  lesions  prior  to  tha  development  of  the 
■hi  remote  effects  of  these  lesions,  depends  in  a  great 
measure,  on  a  proper  appreciation  of  this  object.  It  is  commonly 
Baid  by  writers  on  diseases  of  the  heart,  that  the  treatment  of  val- 
vular lesions  virtually  resolves  itself  into  that  designed  to  prevent 
tad  diraiafoa  enlargement  of  the  heart.  This  involves  an  important 
error  as  well  as  an  important  truth.  It  is  highly  desirable  to  pre- 
vent  dilatation  but  not  to  arrest  hypertrophy.  On  the  contrary,  if 
enlargement  must  occur  as  a  result  of  obstructive  or  regurgitant 
lesions,  hypertrophy  is  to  be  encouraged,  if  by  so  doing,  dilatation 
may  be  prevented.  The  serious  evils  of  valvular  lesions,  as  we 
have  seen,  occur  when  the  limit  of  hypertrophy  has  Keen  reached 
tad  dilatation  predominates.  In  the  predominance  of  hypertrophy 
may  be  said  to  consist,  in  a  great  measure,  the  security  of  the 
patient.  This  remark  is  also  applicable  to  the  muscular  power  of 
liie  heart.  So  long  as  the  organ  acts  with  vigor,  tha  secondary  and 
remote  evils  are  deferred.  Weakness  of  the  heart  leads  to  these 
evils.  Weakness  predisposes  to  dilatation,  and,  conversely,  dilata- 
.  i  a  weakness.  To  prevent  weakness  and  dilatation,  then, 
in  the  early  stage  of  valvular  lesions,  is  the  great  object  of  treat- 
ment bo  far  as  it  relates  directly  to  the  condition  of  the  heart. 

Undue  excitement  and  overtasking  of  the  heart  induce  weakness 
and  favor  dilatation.  The  muscular  power  here,  as  in  other  situa- 
tions, ia  exhausted  by  too  great  exertion,  and  the  walls  yield  more 
readily  to  distension,  under  these  cireu instances,  from  the  accumu- 
lation of  blood  within  the  cavities.  The  causes,  already  referred  to, 
which  excite  unduly  and  overtask  the  heart,  viz.,  excessive  muscu- 
lar exercise,  mental  excitement,  the  intemperate  use  of  alcoholic 
stimulants,  etc.,  are,  therefore,  to  be  avoided  with  respect  to  the 
second,  not  less  than  the  first  object  of  treatment.  Exercise, 
however,  within  certaiu  limits,  is  highly  important  with  a  vfow  to 
the  preservation  of  the  power  of  the  heart's  action.  Patients 
affected  with  obstructive  or  regurgitant  lesions  will  retain  a  com- 
pensatory vigor  of  the  heart,  and  the  epoch  when  dilatation 
succeeds  hypertrophy  will  be  postponed  for  a  longer  period  by 
habits  which  involve  a  judicious  amount  of  exercise  than  by  a  life 
of  complete  repose.  Active  occupations,  whether  pursued  as  a 
calling  or  for  amusement,  or  with  reference  merely  to  exercise, 
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should  not  be  abandoned.  Persons  under  the  necessity  of  perform- 
ing daily  manual  labor  will  do  better  to  continue  to  work,  so  far  as 
they  are  able  without  inconvenience,  than  to  become  fixtures  in 
the  wards  of  a  hospital.  They  who  are  above  this  necessity  should 
either  follow  some  active  pursuits  or  engage  in  sports  which 
demand  a  certain  amount  of  physical  activity.  Indolence  or 
inaction  of  the  muscular  system  tends  to  produce  weakness  of  the 
heart  and  favors  fatty  degeneration,  thereby  contributing  to  the 
production  of  dilatation  rather  than  hypertrophy.  The  rules 
which  should  govern  exercise  have  already  been  considered  in 
connection  with  the  treatment  of  hypertrophy,  to  which  the  reader 
is  referred.1  These  rules  are  applicable  to  cases  of  valvular  lesions, 
with  or  without  hypertrophy.  They  are,  of  course,  not  to  the 
same  extent  applicable  to  cases  in  which  the  lesions  have  already 
led  to  dilatation. 

The  diet  suited  to  obviate  a  tendency  to  weakness  and  dilatation 
is  that  best  adapted  to  healthy  nutrition.  Healthy  nutrition,  and 
thereby  the  muscular  vigor  of  the  heart,  require  blood  rich  in 
nutritive  materials.  A  poor  and  insufficient  diet  tends  to  hasten 
the  evils  resulting  from  valvular  lesions.  The  diet  should  embrace  • 
a  fair  proportion  of  animal  food.  Liquids  should  be  taken  sparingly, 
the  object  being  to  secure  a  good  quality,  but  not  to  increase  the 
quantity  of  blood.  Restrictions,  as  respects  fatty  substances  and 
those  readily  converted  into  fat,  are  important  if  there  are  grounds 
to  suspect  a  disposition  to  fatty  degeneration.  The  articles  of  food 
should  be  adapted  to  the  digestive  powers.  The  action  of  the 
heart,  as  is  well  known,  is  liable  to  be  disturbed  through  its  sym- 
pathetic connection  with  the  stomach,  when  digestion  is  labored  or 
imperfect.  Dyspeptic  disorders  will  claim  appropriate  treatment. 
Tonics  and  stimulants,  in  moderate  quantity,  are  indicated  when- 
ever the  digestive  powers  are  enfeebled.  Exercise  in  the  open  air, 
within  proper  limits,  is  important  with  reference  to  its  influence  on 
digestion.  Cheerfulness  and  mental  recreation  are  desirable  for  the 
same  end. 

Opposite  conditions  of  the  blood  alike  tend  to  weakness  and 
dilatation,  viz.,  plethora  and  anaemia.  If  the  blood  be  too  abund- 
ant and  the  red  globules  in  excess,  the  heart  is  overtasked  and 
unduly  stimulated.  Bloodletting,  under  these  circumstances,  may 
be  appropriate.    But  it  should  be  employed  with  discrimination 

1  Chap.  I.  page  72. 


TBEATMENT   OF   VALVULAB   LESIONS.  223 

and  great  circumspection,  inasmuch  as  the  impoverishment  caused 
by  its  injudicious  employment  is  a  condition  worse  than  plethora. 
In  general,  other  methods  of  depletion,  which  are  not  spoliative, 
are  to  be  preferred,  viz.,  saline  laxatives  and  diuretics,  in  conjunc- 
tion with  a  dry  diet.  Anaemia  is  a  far  more  unfavorable  condition 
than  plethora,  and  claims  efficient  treatment  with  chalybeate  tonics, 
nutritious  diet,  etc.  The  symptoms  referable  to  the  heart,  in  some 
cases  of  valvular  lesions,  are,  in  a  great  measure,  due  to  functional 
disorder  incident  to  anaemia,  and  when  the  anaemic  condition  is 
removed,  all  the  symptoms  may  disappear.  This  fact  should  be 
borne  in  mind.  The  practitioner  is  liable  to  consider  all  the 
symptoms  as  resulting  directly  and  exclusively  from  the  lesions, 
and,  consequently,  is  led  to  exaggerate  the  immediate  danger  from 
the  latter.  Patients  who  suffer  much  from  palpitation,  etc.,  when 
anaemia  is  conjoined  with  valvular  lesions,  may  experience  no 
inconvenience  when  the  blood  is  restored  to  its  normal  condition. 
This  is  intelligible  in  view  of  the  well-known  fact  that  anaemia 
often  gives  rise  to  functional  disorder  of  the  heart  when  this  organ 
is  free  from  organic  disease. 

The  treatment  of  valvular  lesions,  as  thus  far  considered,  has 
reference  to  the  condition  of  the  heart  prior  to  the  period  when 
dilatation  has  ensued,  either  enlargement  of  the  organ  not  having 
taken  place,  or  hypertrophy  being  as  yet  predominant.  The 
secondary  and  remote  effects  of  valvular  lesions,  as  has  been  seen, 
for  the  most  part  occur  after  dilatation  predominates  over  hyper- 
trophy. It  remaius  to  notice  the  treatment  due  to  the  condition  of 
the  heart  at  this  stage,  and  the  treatment  of  the  secondary  and 
remote  effects. 

So  far  as  the  heart  is  concerned,  the  treatment  at  this  stage  is 
essentially  that  which  has  been  already  considered  in  connection 
with  the  subject  of  dilatation.1  Extrinsic  circumstances  affecting 
tbe  circulation,  such  as  exercise,  mental  emotions,  etc.,  now  occa- 
sion symptoms  of  disturbance  much  more  marked,  and  attended 
with  far  greater  inconvenience.  The  ability  to  take  exercise  with- 
out palpitation  and  dyspnoea  is  diminished,  and  quietude  may  be 
indispensable.  Within  the  limits,  however,  to  which  exercise  may 
be  borne  without  discomfort,  it  is  still  desirable.  A  nutritious, 
sustaining  diet  is  not  less  indicated.  Attention  to  the  condition  of 
the  stomach  is  equally  important.    Bloodletting  is  much*  more 

1  Vide  Chap.  I.  page  85. 
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rarely,  if  indeed  it  be  ever,  called  for.  Plethora,  if  it  exist,  claims 
methods  of  depletion  which  are  not  spoliative.  Anaemia  demands 
the  same  efficient  measures.  The  general  object  is  to  increase,  if 
possible,  the  muscular  power  of  the  heart  It  is  doubtful  whether 
this  object  is  promoted  by  any  remedies  which  exert  a  direct, 
special  effect  upon  the  heart.  Nux  vomica  or  strychnia,  given  in 
minute  doses  and  long  continued,  is,  however,  advocated  by  Dr. 
Corson  as  a  remedy  having  such  an  effect1 

At  this  stage,  not  only  is  the  heart  enfeebled,  but  the  rhythm  of 
its  action  is  often  disturbed,  as  denoted  by  irregularity,  inter- 
mittency,  and  inequality  of  the  pulse.  Remedies  designed  to 
tranquillize  and  regulate  the  movements  of  the  organ  are  now 
indicated.  For  this  end,  digitalis  often  proves  a  valuable  remedy. 
Care  is  to  be  taken  not  to  give  this  remedy  to  the  extent  of  retard* 
ing  too  much  the  heart's  action.  Observing  proper  caution  in  this 
respect,  the  action  of  the  heart  not  only  becomes  more  regular 
under  its  use,  but  the  contractions  of  the  ventricles  appear  to  take 
place  with  greater  power  and  completeness,  as  denoted  by  increased 
fulness  and  force  of  the  pulse.  It  is  proper  to  add  that  this  state- 
ment, as  regards  the  value  of  digitalis,  is  in  opposition  to  the  views 
of  some  distinguished  authors,  who  regard  it  as  rarely  useful  and 
attended  with  hazard.  Its  usefulness  and  freedom  from  danger 
turn  on  the  influence  which  it  exerts  on  the  power  of  the  heart's 
action.  The  opinion  which  I  have  expressed  is  based  on  inferences 
drawn  from  clinical  observations.  Belladonna,  the  hydrocyanic 
acid,  aconite,  and  sometimes  opium  in  small  doses,  are  other 
remedies  which  may  be  found  useful  in  fulfilling  this  indication. 

A  large  share  of  the  secondary  and  remote  effects  of  valvular 
lesions  are  dependent  on  congestion.  The  lungs  are  generally  first 
and  most  affected ;  afterwards,  the  brain  and  abdominal  viscera. 
The  tendency  to  congestion  of  internal  organs  is  obviated  most 
effectively  by  measures  which  prevent  weakness  and  dilatation  of 
the  heart,  or  which  increase  its  muscular  power  if  these  primary 
effects  have  already  taken  place.  In  addition,  something  may  be 
effected  by  promoting,  as  far  as  possible,  the  circulation  in  the  ex- 
tremities and  at  the  surface  of  the  body,  and  by  revulsive  measures. 
The  body  should  be  protected  by  sufficiently  warm  clothing,  and 
prolonged  exposure  to  cold  should  be  avoided.  Friction  of  the 
surface  and  stimulating  pediluvia  are  useful  in  fulfilling  this  indi- 

1  New  York  Journal  of  Medicine,  May,  1855. 
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cation.     Rubefacient  applications  and  dry  cupping  are  the  appro- 
prim*  revulsives. 

Dyspnoea,  cough,  and  expectoration,  often  claim  special  attention. 
The  suffering  from  a  sense  of  breathlessness,  frequently  severe,  must 
be  palliated  by  the  remedies  known  as  antispasmodics,  particularly 
the  ethereal  preparations,  and  by  anodynes,  in  addition  to  revulsive 
measures.  Palliation,  in  most  instances,  is  all  that  can  be  expected 
from  treatment.  Cough,  exceeding  that  required  for  expectoration, 
may  be  allayed  by  such  remedies  as  hyoscyamus,  conium,  hydro- 
eyanic  acid,  or  by  small  doaes  of  opium.  Muco-serous  expectora- 
tion is  sometimes  a  mode  of  relief,  being  a  sort  of  local,  spontaneous 
depletion,  and  is  to  be  encouraged  rather  than  arrested.  Super- 
induced or  intercurrent  pulmonary  affections,  such  as  bronchitis, 
pneumonia,  and  pleurisy,  demand  appropriate  treatment,  but 
bloodletting  and  other  measures  which  tend  to  weaken  the  heart, 
are  to  be  employed  with  great  circumspection.  The  coexistence 
of  valvular  lesions  and  dilatation  generally  renders  sustaining 
measures  more  than  ever  important  in  the  management  of  these 
afl'ections. 

The  importance  of  correcting  disorders  of  digestion,  and  improv- 
ing this  function  when  impaired,  is  not  less  in  the  advanced  than 
in  the  early  stage  of  valvular  lesions.  Mercury  is  often  prescribed 
with  a  view  to  relieving  congestion  of  the  liver  by  increasing  the 
secretion  of  bile.  Granting  that  it  has  this  effect,  it  is  a  remedy  of 
doubtful  propriety  if  given  so  as  to  incur  risk  of  mercurialization. 
As  an  occasional  laxative,  or  cathartic,  it  is  admissible.  Constipa- 
tion is  to  be  avoided,  and  moderate  purgation,  from  time  to  time, 
affords  relief  as  a  means  of  local  depletion  when  the  digestive  organs 
are  suffering  from  congestion.  Purgatives  too  often  repeated,  how- 
uvur,  will  do  barm  by  depressing  the  vital  powers,  and  thereby 
weakening  the  heart. 

For  the  relief  of  cerebral  congestion,  which  wo  have  seen  occa- 
sions inconvenience  and  evils  less  frequently  than  is  generally 
supposed,  reliance  must  he  had  on  the  revulsive  measures,  in  addi- 
tion to  those  which  relate  directly  to  the  condition  of  the  heart. 

General  dropsy  is  a  remote  effect  occurring  in  a  large  proportion 
of  the  cases  of  valvular  lesions  which  are  prolonged  to  an  advanced 
stage.  It  is  usually  evidence  of  a  degree  of  weakness  and  dilatation, 
precluding  expectation  of  permanent  improvement,  and  denoting 
that  a  fatal  termination  is  not  far  distant.  But  in  some  instances 
complete  relief  is  obtained,  and  the  dropsy  may  not  recur  for  a 
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considerable  length  of  time.  These  are  instances  in  which  the 
dropsy  has  been  promoted  by  associated  morbid  conditions,  such 
as  an  anaemic  state  of  the  blood,  or  by  extrinsic  causes  which  have 
temporarily  enfeebled  the  heart.  The  event  is  not  only  important 
as  a  symptom,  but  it  imposes  inconvenience  and  suffering  proper 
to  itself,  and  hastens  a  fatal  issue.  It  calls,  therefore,  for  appro- 
priate treatment. 

The  immediate  objeots  of  the  treatment  of  cardiac  dropsy  are  the 
resorption  of  the  effused  liquid,  and,  at  the  same  time,  increased 
power  and  completeness  of  the  ventricular  contractions.  Besorp- 
tion  is  to  be  effected,  if  possible,  by  eliminating  water  from  the 
blood  by  means  of  diuretics  or  hydragogue  cathartics,  conjoined 
with  a  dry  diet.  In  the  selection  of  diuretics,  those  are  to  be  pre- 
ferred which  increase  the  quantity  of  urine  without  increasing,  pro- 
portionably,  its  solid  constituents;  in  other  words,  those  which 
eliminate  especially  water.  Experimental  observations  render  it 
probable  that  different  diuretics  differ  in  this  respect,  digitalis, 
juniper  and  squill,  for  example,  increasing  the  flow  of  urine,  while 
the  amount  of  solid  matter  is  below  that  of  health.1  It  is  as  im- 
portant in  the  treatment  of  dropsy  by  diuretics  not  to  eliminate 
solids,  as  the  latter  is  the  object  of  treatment  with  a  view  to  depura- 
tion in  various  affections.  In  the  employment  of  diuretics  and 
hydragogue  cathartics,  more  especially  the  latter,  great  care  is 
required  not  to  push  the  remedies  to  an  extent  to  lower  too  much 
the  powers  of  the  system,  and  thereby  weaken  the  action  of  the 
heart.  While  measures  are  pursued  to  effect  resorption,  the  second 
object  of  treatment  should  not  be  lost  sight  of,  viz :  to  increase  the 
power  and  completeness  of  the  ventricular  contractions.  '  This 
object  involves  nutritious  diet,  tonics  and  exercise  within  proper 
limits. 

The  choice  between  diuretics  and  hydragogue  cathartics  will  de- 
pend on  the  readiness  and  extent  to  which  the  kidneys  respond  to 
the  former  of  these  two  classes  of  remedies.  Different  cases  differ 
much  in  this  respect.  In  some  instances  hypersecretion  of  mine  is 
easily  effected;  in  other  instances  with  difficulty,  and  not  to  the 
extent  desired.  Reliance  must  then  be  had  on  cathartics.  In  gene- 
ral, diuretics  should  be  first  tried,  and  they  are  to  be  preferred  if 

1  On  the  Action  of  Certain  Vegetable  Diuretics.    By  William  A.  Hammond, 
M.  D.,  assistant  surgeon  U.  S.  Army,  Am.  Journ.  of  Med.  Sciences,  No.  for  Jan., 
1859.     This  is   an  interesting  and  important  subject  for  further  experimental, 
observations. 
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found  to  operate  satisfactorily.  The  general  principle  involved  in 
the  selection  of  diuretics  has  been  stated,  but  we  have  not,  as  yet, 
sufficient  facta  to  establish  a  division  of  all  the  numerous  articles 
which  induce  diuresis  into  those  which  do  and  those  which  do  not 
increase  the  solid  constituents  of  the  urine.  As  regards  the  diuretic 
effect,  we  have  to  be  guided,  in  a  great  measure,  by  experimental 
trials  in  individual  cases.  A  diuretic  remedy  may  act  efficiently  in 
one  case  and  prove  inefficient  in  another  case,  a  different  article 
being  found  to  act  satisfactorily  in  the  latter.  All  practical  phy- 
sicians must  have  been  led  to  notice  this  fact.  Usually,  different 
diuretics  act  better  in  combination  than  separately.  Digitalis  and 
squill,  for  example,  may  be  given  in  combination,  and,  at  the  same 
time,  the  bitartrate,  the  nitrate,  or  the  acetate  of  potash,  largely 
dilated  in  an  infusion  of  juniper,  parsley,  or  ileabane.  As  remarked 
by  Prof.  Wood,  diuretics  may  fail  at  a  particular  period,  and  act 
efficiently  at  another  period  in  the  same  case.  The  ingestion  of 
liquids  should  be  restricted  so  far  as  due  regard  to  comfort  will 
permit.  The  mode  by  which  diuretics  lead  to  resorption  being  the 
elimination  of  water  from  the  blood,  which  involves  an  increase  of 
the  density  of  the  latter,  it  is  plain  that  their  efficacy  in  relieving 
dropsy  will  be  limited  or  rendered  nugatory  by  the  free  introduc- 
tion of  liquid  into  the  system. 

Prof.  Ohristison  has  advocated  the  external  use  of  diuretics  in 
certain  cases.  I  have  repeatedly  tried  this  method,  and  generally 
without  much  success.  In  one  instance,  however,  which  came 
under  my  observation,  the  patient  being  nnder  the  care  of  my 
friend,  Prof.  J.  P.  White,  the  effect  was  remarkable.  Diuretics 
given  internally  having  lost  their  effect  in  this  case,  a  liniment 
composed  of  equal  parts  of  the  tinctures  of  squill,  digitalis,  and 
iodine,  and  two  parts  of  soap  liniment,  was  applied  freely,  with 
considerable  friction,  over  the  abdomen  and  thighs.  The  patient 
took  no  remedy  in  addition  except  the  iodide  of  iron.  Under  this 
treatment,  in  a  week,  lie  lost  nine  pounds  in  weight,  the  secretion 
of  urine  being  greatly  increased.  The  anasarca  disappeared,  and 
did  not  again  return  for  several  months,  the  comfort  and  general 
health  of  the  patient  becoming  in  the  mean  time  much  improved. 

Ilydragogue  cathartics  are  to  be  employed  when  diuretics  fail  to 
act  satisfactorily  or  to  accomplish  the  end  desired.  Of  the  different 
articles  embraced  in  this  variety  of  cathartic  remedies,  elaterium  is 

:  most  efficient.  The  great  activity  of  this  article,  when  pure, 
:are  in  its  administration.    From  a  sixth  to  a  quarter  of  a 
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grain  may  be  directed  every  one  or  two  hours  till  a  sufficient  som- 
ber of  watery  stools  are  procured.  The  intervals  between  the  diyi 
of  its  ad  mini  strati  od  must  be  regulated  by  the  state  of  the  patient 
and  the  prostration  occasioned  by  its  operation.  The  bitartrale  rf 
potash,  given  in  pretty  large  doses  in  a  concentrated  solution,  fre- 
quently acts  efficiently.  This  remedy  and  jalap  form  au  efficient 
combination. 

The  treatment  of  cardiac  dropsy  is  sometimes  remarkably  *at 
cessful.  The  effused  liquid  is  rapidly  and  completely  absorbed. 
The  patient  experiences  so  much  relief  that  he  is  encouraged  u 
hope  for  recovery.  This  the  physician  does  not  expect,  but  he 
may  hope  to  postpone  the  recurrence  of  dropsy  by  strengthening 
the  heart  and  removing  causes  which  exist  in  addition  to  the  ob- 
struction due  to  the  cardiac  affection.  Antenna  predisposes  power- 
fully to  dropsical  effusion.  The  restoration  of  the  blood  to  ite 
normal  condition  may  secure  long  exemption  from  recurrence  of 
the  dropsy.  If,  however,  the  dropsy  be  altogether  dependent  on 
the  obstruction  caused  by  the  cardiae  affection,  some  degree  of  pal- 
liation is  all  that  is  to  be  hoped  for.  The  accumulation  of  effused 
liquid  remains  and  augments,  often,  notwithstanding  appropriate 
measures  of  treatment.  This  is  more  likely  to  be  the  case  if  the 
patient  be  obliged  to  remain  much  of  the  time  in  the  sitting  pos- 
ture on  account  of  dyspneea.  The  coexistence  of  Bright's  disease 
also  lessens  greatly  the  prospect  of  relief,  but  this  combination,  as 
has  been  seen,  is  less  frequent  than  is  generally  supposed.  Tem- 
porary relief  is  sometimes  obtained  by  puncturing  the  lower  extre- 
mities, water  draining  away  in  abundance  through  the  artiftciil 
openings.  Numerous  minute  punctures  may  be  made  with  1  fine 
needle,  not  deep  or  large  enough  to  occasion  either  pain  or  hemor- 
rhage. These  may  be  frequently  repeated.  I  have  not  obserroi 
unpleasant  results  from  this  mode  of  making  punctures.  If  tbt 
size  of  the  punctures  be  sufficient  to  cause  visible  wounds,  then  is 
a  liability  to  erysipelatous  inflammation  and  gangrene,  which  rea- 
ders the  operation  of  doubtful  expediency.  This  remark  is  il*> 
applicable  to  incisions,  which  some  writers  have  advised.  The 
great  distension  of  the  integument  of  the  lower  extremities  in  torn* 
instances  gives  rise  to  fissures  and  ulcerations,  through  which  the 
effused  liquid  freely  escapes.  When  these  occur,  it  is  not  wise  to 
attempt  to  heal  them  promptly. 

An  important  part  of  the  management  of  cases  of  valvular  lesions 
relates  to  the  communications  on  the  subject  to  be  made  to  the  pa- 
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tient.  An  endocardial  organic  murmur  which  ia  discovered  inci- 
dentally in  the  examination  of  a  patient,  need  not  bo  announced, 
for,  if  the  heart  be  not  enlarged,  the  danger  is  prospective,  perhaps 
remote,  and  gratuitous  uneasiness  may  be  occasioned  by  the  patient 
being  made  acquainted  with  the  existence  of  an  organic  affection. 
Unsoundness  of  the  heart  is  generally  supposed  to  be,  in  all  cases, 
a  very  serious  matter,  and  to  involve  liability,  at  any  moment,  to 
sudden  death.  Some  practitioners,  participating  in  this  popular 
impression,  injudiciously  apprise  patients  that  they  must  expect  to 
be  taken  oft"  without  warning.  I  have  met  repeatedly  with  instances 
in  which  persons  have  been  so  informed,  much  to  the  prejudice  of 
their  comfort,  usefulness,  and  even  their  prospect  of  preserving 
comfortable  health  for  a  long  period.  It  should  be  borne  in  mind 
that  lesions  which  give  rise  to  murmurs  are  often  innocuous,  the 
danger  being  prospective,  and  perhaps  remote.  And  even  when 
th«  bisH  are  of  a  nature  to  involve  obstruction  or  regurgita- 
tion, and  have  led  to  considerable  enlargement  of  the  heart,  life 
and  comfortable  health  may  be  preserved  for  many  years.  More- 
over, statistics  show  that  sudden  death  occurs  in  only  a  small  pro- 
portion of  the  cases  of  organic  disease  of  the  heart,  often  involving, 
when  it  does  occur,  some  associated  morbid  condition — for  instance, 
structural  degeneration  of  the  cerebral  arteries,  leading  to  rupture 
and  extravasation.  Cases  of  fatal  apoplexy  occurring  in  persons 
with  cardiac  lesions  are  frequently  incorrectly  explained  by  im- 
paling the  occurrence  wholly  to  the  condition  of  the  heart. 

If  the  attention  of  the  physician  be  called  by  the  patient  to  the 
state  of  the  heart,  and  an  opinion  requested,  the  existence  of  lesions 
cannot  be  denied.  Truth,  and  justice  to  the  physician  himself,  as 
well  as  good  faith  toward  the  patient,  require  that  the  fact  should 
be  candidly  stated.  The  statement  then  should  be  accompanied  by 
such  explanations  as  will  serve  to  divest  the  fact  of  greater  import- 
ance than  really  belongs  to  it.  If  proper  pains  be  taken,  this,  hap- 
pily, is  not  difficult,  since  the  mental  condition  incident  to  disease 
of  the  heart  generally  leads  patients  to  accept  the  most  favorable 
view  of  the  case  which  can  be  conscientiously  submitted. 

The  prognosis,  to  the  friends  of  the  patient,  should  be  cautiously 
given.  The  duration  of  life,  except  in  cases  of  advanced  disease, 
ta  extremely  variable.  There  is,  on  the  one  haud,  a  liability  to 
certain  accidents  and  incidental  affections  which  may  prove  fatal 
unexpectedly ;  and,  on  the  other  hand,  patients  often  live  for  a  long 
time  after  the  signs  and  symptoms  denote  lesions  of  a  most  serious 
character. 


CHAPTER  V. 

CONGENITAL  MISPLACEMENTS,  DEFECTS,  AND 
MALFORMATIONS  OF  THE  HEART. 

Transpositions  and  expositions — Ectopia,  pectoralis  cordis— Ectopia  cordis  vantnJia— Ec- 
topia cordis  cephalica — Deficiency  of  the  pericardium— BfloculaU  heart— Heart  with 
three  cavities — Deficiency  of  aurionlar  and  ventricular  septa— Obliteration  at,  as4 
obstruction  at,  the  pulmonic  artery — Supernumerary  septum — Patency  of  the  ibraaua 
ovale  and  the  ductus  arteriosus — Deficiency  and  excess  of  segments  of  semilanar  valves 
— Union  of  curtains  of  the  mitral  and  tricuspid  valves — Diagnosis  of 
Causes  of  death — Coexistence  of  tuberculosis — Treatment. 

Cyakosis.    Definition — Its  connection  with  different  malformations— Conclaaions 
ing  the  mode  of  its  production — Cyanotic  phenomena  in  various  affections  ezelmsive  of 
malformation  of  the  heart — Diversities  as  respects  degree  and  extent  of  the  fljaastis 
discoloration — Other  variations— Associated  symptoms — Diagnosis    Prngnoeis    Treat 
ment. 

The  various  malformations,  etc.,  of  the  heart  are  especially  in- 
teresting in  their  relations  to  the  physiology  of  the  circulation  and 
to  embryology.  A  general  knowledge  of  this  subject,  however,  is 
important  to  the  physician.  It  is  desirable  for  the  practitioner  to 
recognize  the  existence  of  congenital  affections,  by  means  of  signs 
and  symptoms,  during  life,  and,  as  far  as  practicable,  to  discriminate 
between  them.  The  study  of  these  affections  has  an  important 
bearing  on  a  subject  which  will,  in  consequence,  be  considered  in 
this  chapter,  viz.,  cyanosis. 

Treating  of  the  different  varieties  of  congenital  affections  only 
so  far  as  is  consistent  with  the  practical  scope  of  this  work,  they 
will  occupy  but  a  small  space.  I  shall  follow  the  philosophical 
arrangement  adopted  in  the  late  treatise  by  Dr.  Peacock,  to  which 
the  reader  desirous  of  a  fuller  consideration  of  the  subject  is  re- 
ferred.1 The  facts  relating  to  this  subject  which  will  be  presented 
are  derived  mainly  from  the  author  just  named. 

1  On  Malformations,  etc.,  of  the  Hainan  Heart.  With  Original  Cases.  Br  Tho- 
mas B.  Peacock,  M.  D.,  Fellow  of  the  Royal  College  of  Physicians,  etc.  London: 
John  Churchill,  1658. 
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CONGENITAL    MISPLACEMENTS   OF    THE    HEART. 


The  misplacements  are  either  of  transposition  or  exposition.  In- 
stances in  which  the  heart  is  situated  iu  the  right  side  of  the  chest, 
are  not  so  infrequent  but  that  numerous  examples  have  been 
reported.  In  some  instances  the  other  viscera  are  likewise  trans- 
posed, and  in  other  cases  the  situation  of  the  heart  alone  is  abnor- 
mal. This  abnormity  is  not  incompatible  with  health  and  long  life. 
Removal  of  the  heart  into  the  right  side,  as  is  well  known,  occurs 
as  a  result  of  pleurisy,  with  a  large  amount  of  effusion,  affecting 
the  left  side.  The  organ  may  form  attachments  aud  remain  fixed 
in  the  right  side  after  the  liquid  effusion  has  been  absorbed.  A 
similar  result  sometimes  follows  absorption  of  a  large  amount  of 
liquid  effusion  into  the  right  pleural  sac.  The  existence  of  pleuritic 
effusion  is  readily  ascertained  by  means  of  the  physical  signs,  and 
the  permanent  changes  iu  the  size  and  configuration  of  the  affected 
side  enable  the  diagnostician  to  determine  the  fact  of  its  previous 
existence.  In  either  cose  the  misplacement  of  the  heart  is  not  to 
be  considered  as  congenital. 

In  cases  of  exjiosition,  the  heart  may  be  situated  exterior  to  the 
chest.  These  instances  constitute  the  variety  known  as  ectopia  pec- 
turah's  cordis.  In  none  of  the  instances  cited  by  Dr.  Peacock  in 
which  the  heart  alone  was  exterior  to  the  chest,  did  life  continue 
over  forty  hours  after  birth.  This  variety  of  ectopia  is  extremely 
rare,  excluding  the  cases  in  which,  at  the  same  time,  the  viscera 
of  the  abdomen  are  protruded.  They  offer  valuable  opportunities 
for  studying  the  movements  of  the  heart  by  means  of  the  sight  and 
touch.  In  another  variety  of  exposition,  the  heart  is  situated 
below  the  diaphragm,  and  in  these  cases  there  may  or  may  not  be 
an  external  tumor.  Thi3  variety,  called  ectopia  cordis  ventralis,  is 
not  incompatible  with  long  life  and  vigorous  health.  In  another 
curious  variety,  the  heart  is  situated  in  the  front  of  the  neck.  This 
is  called  ectopia  cordis  cephalka.  In  all  the  cases  reported  of  this 
variety,  the  infants  have  died  shortly  after  birth.  These  different 
misplacements  may  be  readily  ascertained  by  inspection,  palpation 
and  auscultation.  But  in  cases  of  ectopia  cordis  ivulralis,  the  mal- 
position may  occasion  so  little  inconvenience  that  attention  may 
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not  have  been  directed  to  it  during  life,  and  the  anomaly,  therefore, 
is  not  ascertained  before  death. 


DEFICIENCY   OF   THE   PERICARDIUM. 


In  some  of  the  cases  reported  by  the  older  anatomists  as  examples 
of  congenital  absence  of  the  pericardium,  it  is  probable  that  there 
existed  pericardial  adhesions,  and  the  deficiency  was  only  apparent, 
not  real.  But  the  pericardium  is  undoubtedly  sometimes  wanting. 
Dr.  Baillie  described  an  instance  which  came  under  his  observa- 
tion incidentally,  the  chest  having  been  opened  to  explain  to  a  class 
of  students  the  normal  situation  of  the  thoracic  viscera.  The  heart 
was  bare,  lying  loose  in  the  left  cavity  of  the  pleura.  In  this 
instance  there  had  been  no  morbid  symptoms  referable  to  the  heart 
during  life.  In  several  other  examples  cited  by  Dr.  Peacock,  no 
troubles  pertaining  to  the  heart  or  circulation  had  existed.  In  one 
instance  the  patient  died  at  the  age  of  seven ty-five  years  with 
disease  of  the  aortic  valve.  There  are  no  diagnostic  characters 
by  which  the  existence  of  this  abnormity  can  be  determined  during 
life. 


MALFORMATIONS  OF  THE  HEART. 


The  malformations  of  the  heart  are  dependent,  for  the  most  part, 
on  arrest  of  development  at  different  periods  of  foetal  life.  Ex- 
amples of  the  biloculate  heart,  i  e.,  the  heart  consisting  of  a  single 
auricle  and  ventricle,  are  rare,  but  a  considerable  number  of 
authentic  cases  have  been  reported  by  different  observers.  This 
abnormity  is  compatible  with  only  a  short  duration  of  life,  death 
occurring,  in  general,  a  few  hours  or  days  after  birth.  The  pul- 
monic vessels  in  these  cases  are  given  off  by  the  aorta,  the  ven® 
cavae  and  pulmonic  veins  terminating  in  the  single  auricle.  In 
this  variety  of  malformation,  the  arrest  of  development  takes  place 
early  in  foetal  life.  Cases  in  which  the  heart  consists  of  only  three 
chambers  are  not  so  rare  as  the  preceding.  They  denote  an  arrest 
of  development  occurring  at  a  later  period  of  intra-uterine  exist- 
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Persons  with  this  malformation  have  lived  for  several  years, 
enerally  death  takes  place  within  a  few  weeks  or  months. 
'he  cavities  are  two  auricles  and  a  single  ventricle,  the  latter 
presenting  sometimes  a  rudimentary  septum.  These  cases  difier 
as  respects  the  arrangement  of  the  primary  vessels.  In  some  cases, 
both  the  aorta  and  the  pulmonic  artery  spring  from  the  single 
ventricle;  in  others,  the  aorta  gives  origin  to  the  pulmonary 
vessels,  or,  if  the  pulmonic  artery  exist,  it  is  in  a  rudimentary 
form,  and  the  blood  is  supplied  to  the  lungs  through  the  ductus 
arteriosus.  Deficiency  of  the  ventricular  and  auricular  septn,  either 
or  both,  is  a  variety  of  malformation  vastly  more  common  than  the 
two  varieties  just  noticed.  When  the  ventricular  septum  is  more 
or  less  deficient,  the  imperfection  generally,  but  not  invariably, 
exists  at  the  base.  The  explanation  of  this  is,  the  division  of  the 
cavities  is  here  effected  last  during  foetal  life.  Hence,  this  form  of 
malformation  indicates  an  arrest  of  development  occurring  at  a 
period  still  later  than  in  the  two  previous  forms.  In  the  fully 
developed  organ  there  exists  at  the  upper  part  of  the  septum  a 
triangular  space  in  which  the  ventricular  chambers  are  only  sepa- 
rated by  the  endocardium  and  fibrous  tissue  on  the  left  side, 
together  with  the  lining  membrane  and  a  thin  layer  of  muscular 
tissue  on  the  right  side.  The  average  length  of  the  sides  of  this 
triangle  is  about  seven  lines,  and  the  base  is  somewhat  wider. 
This  is  sometimes  distinguished  as  the  undefended  apace.  It  has 
been  a  question  with  pathologists  whether,  in  a  certain  proportion 
of  the  instances  of  deficiency  at  this  portion  of  the  interventricular 
septum,  it  be  not  due  to  rupture  or  perforation  after  birth.  Bouil- 
laud  contends  that  it  is  frequently  attributable  to  disease.  Dr. 
Peacock  concurs  in  the  opinion  that  it  is  thus  attributable  in  some 
cases,  but  he  thinks  that  the  proportion  is  smaller  thnti  that 
claimed  by  the  French  pathologist  just  named.  Deficiencies  in 
both  the  ventricular  and  auricular  septa  are  usually  associated  with 
other  defects,  and  especially  with  obstruction  at  the  pulmonic 
orifice.  The  former  are  probably  due,  in  a  great  measure,  to  the 
latter.  The  effect  of  pulmonic  obstruction  on  the  blood  -currents 
prevents  that  complete  separatiou  of  the  cavities  (exclusive  of  the 
foramen  ovale)  which  should  take  place  during  the  latter  part  of 
foetal  life.  Considerable  deficiency  of  the  partitions  between  the 
ventricles  or  auricles  is  not  uniformly  attended  by  marked  symp- 
toms referable  to  the  heart.  Persons  may  present  few  or  no 
indications  of  the  existence  of  any  heart  affection.    If  the  deficiency 
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in  the  septa  be  associated  with  mal-arrangement  of  the  primary  ves- 
sels, the  consequences  are  far  more  serious.  The  pulmonic  artery,  as 
well  as  the  aorta,  may  spring  from  the  left  ventricle.  Virtually,  in 
such  cases,  the  heart  consists  of  three  cavities.  The  left  ventricle 
becomes  greatly  enlarged,  and  the  right  ventricle  proportionately 
atrophied.  Life  has  continued  for  years  under  these  circumstances* 
In  other  cases,  the  aorta,  as  well  as  the  pulmonic  artery,  arises 
from  the  right  ventricle.  The  pulmonic  orifice  in  these  cases  is 
usually  obstructed;  the  foramen  ovale  remains  open,  and  the 
ductus  arteriosus  occasionally  continues  pervious. 

Obliteration  of  the  pulmonic  artery  would  at  first  seem  to  be  an 
abnormity  incompatible  with  life.  Several  cases,  however,  have 
been  reported  in  which  death  did  not  occur  for  several  years.  In 
connection  with  this  malformation,  the  interventricular  septum  is 
often  defective.  The  ductus  arteriosus  generally  remains  pervious, 
and  the  pulmonary  vessels  are  supplied  through  this  channel.  If 
the  ventricular  septum  be  complete,  the  foramen  ovale  continues 
open.  The  open  foramen  and  the  defect  in  the  septum  between 
the  ventricles,  instead  of  adding  to  the  danger,  afford  relief  to  the 
overloaded  right  ventricle  and  auricle,  without  which  life  would 
probably  not  continue,  except  for  a  brief  period.  The  right  ven- 
tricle becomes  greatly  dilated  and  hypertrophied  in  this  variety  of 
malformation. 

The  presence  of  a  supernumerary  septum  in  the  right  ventricle 
constitutes  another  variety  of  malformation.  This  superfluous 
septum  may  be  so  far  complete  that  the  heart  appears  to  have 
three  ventricles.  In  its  effects,  this  malformation  is  essentially 
similar  to  those  involving  obstruction  or  obliteration  of  the  pul- 
monic orifice,  and  with  the  latter  malformations  it  is  often  asso- 
ciated. The  foramen  ovale  and  ductus  arteriosus,  either  or  both, 
are  generally  open,  and  the  septum  between  the  ventricles  is,  in 
some  instances,  deficient.  The  duration  of  life  varies  according  to 
the  amount  of  obstruction.  In  the  cases  collected  by  Dr.  Peacock, 
death  occurred  between  the  ages  of  nine  and  thirty-six  years. 

Certain  malformations  consist  in  the  non-occurrence  of  those 
changes  which  should  ensue  after  birth.  The  most  important  of 
these  are  patency  of  the  foramen  ovale  and  of  the  ductus  arteriosus. 
These  passages,  peculiar  and  essential  to  the  circulation  in  foetal 
life,  remain  patent,  one  or  both,  after  birth,  in  most  of  the  instances 
in  which  the  ventricular  septum  is  more  or  less  deficient,  and,  in 
general,  their  patency  is  associated  with  obstruction  at  or  near  the 
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pulmonic  orifice.  When  the  latter  condition  coexists,  the  right 
ventricle  generally  becomes  bypertrophied,  but  to  this  rule  there 
are  exceptions.  If  the  communications  between  the  auricles  and 
the  primary  arteries  are  free,  the  right  ventricle,  instead  of  being 
enlarged,  is  sometimes  found  to  be  quite  small,  evidently  atrophied, 
the  blood  finding  a  ready  outlet  through  tbe  foetal  passages,  thus 
preventing  accumulation  within  the  right  ventricular  cavity.  It 
is  to  be  remarked  that  although  in  the  great  majority  of  instances 
of  open  foramen  ovale,  obstruction  at  or  near  the  pulmonic  artery 
is  associated,  the  rule  is  not  invariable.  Hence,  this  obstruction, 
although  a  frequent,  is  not  the  sole  cause  of  the  persistence  after 
birth  of  the  communication  between  the  auricles.  Patency  of  the 
ductus  arteriosus  is  also  a  conservative  provision  in  cases  of  oblite- 
ration of,  or  great  obstruction  at  the  pulmonic  orifice.  It  is  equally 
so  in  certain  instances  in  which  tbe  foramen  ovale  becomes  closed 
duritig  fetal  life.  This  duct  remains  pervious  in  some  cases  in 
consequence  of  obstruction  at  the  aortic,  and  also  at  the  mitral 
orifice.  These  coexisting  malformations  account  for  tbe  persistence 
of  the  open  duct  in  the  great  majority  of  cases,  but  the  latter  is 
sometimes  observed  when  it  is  not  thus  to  be  explained,  existing 
independently  of  other  abnormities  to  which  a  relation  of  depend- 
ency can  be  traced. 

Finally,  there  are  certain  malformations  which  do  not  interfere 
with  the  functions  of  the  heart,  but  which  may  lay  the  foundations 
M  in  after  life.  Under  this  head  are  embraced,  on  the  one 
band,  deficiency,  and,  on  the  other  hand,  excess  in  the  number  of 
segments  of  the  semilunar  valves.  Deficiency  is  of  more  importance 
than  excess.  In  fact,  it  does  not  appear  that  the  latter  leads  to  any 
serious  consequences.  The  former  involves,  in  certain  cases,  in- 
sufficiency and  regurgitation,  and,  probably,  a  disposition  to  take  on 
disease  greater  than  if  the  malformation  did  not  exist.  Union  of 
the  different  curtains  of  the  tricuspid  valves  is  found  not  infre- 
quently in  autopsies,  and  in  a  certain  proportion  of  these  cases, 
may  be  due  to  disease  of  intra-uterine  life.  The  proportion  of  cases 
in  which  the  lesion  dates  from  a  period  anterior  to  birth,  is  un- 
doubtedly greater  in  the  instances  of  union  of  the  curtains  of  the 
tricuspid  than  of  tbe  mitral  valve.  It  appears  that  the  difference 
in  tendency  to  valvular  disease  between  the  two  sides  of  the  heart, 
which  ia  so  marked  after  birth,  is  reversed  during  foetal  life;  in 
other  words,  the  tricuspid  valve  is  as  much  more  likely  to  take  on 
disease  before,  as  the  mitral  valve  after  birth. 
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To  determine  in  early  life  that  malformation  of  some  kind  exists, 
is  usually  not  difficult,  provided  the  abnormity  be  of  a  nature,  and 
sufficient  in  degree,  to  induce  marked  disorder.  Palpitation,  dys- 
pnoea, or  cyanosis,  existing  from  birth,  or  developed  shortly  after- 
ward, and  either  persisting  or  recurring  more  or  less  frequently, 
point  to  a  congenital  difficulty.  To  determine  the  particular  kind 
of  malformation,  however,  is  a  problem  in  diagnosis  by  no  meaoB 
always  easy.  With  reference  to  the  latter  discrimination,  it  is  im- 
portant to  bear  in  mind  that  of  a  given  number  of  malformations, 
after  the  age  of  twelve  years,  in  a  very  large  proportion  there  exists 
contraction  at  the  pulmonic  orifice.  Of  thirty-nine  cases  analyzed 
by  Dr.  Peacock,  obstruction  to  the  passage  of  blood  into  the  pul- 
monic artery  existed  in  thirty-two.  It  is  also  to  be  kept  in  view 
that  in  a  very  large  proportion  of  the  instances  in  which  obstruction 
at  the  pulmonic  orifice  exists,  either  there  is  patency  of  the  fora* 
men  ovale,  or  deficiency  of  the  auricular  or  ventricular  septa,  or 
both.  If  pulmonic  obstruction  be  determined,  the  chances  are 
that  the  last  mentioned  malformations  coexist.  Guided  by  the  law 
of  probabilities,  if  a  person  survive  several  years  with  manifestly 
some  cardiac  malformation,  we  shall  seldom  err  in  presuming  that 
there  exists  pulmonic  obstruction.  But  physical  signs  may  convert 
this  presumption  into  a  conclusion  quite  positive.  A  bellows- 
murmur  referable  to  the  pulmonic  orifice  points  to  this  as  the  seat 
of  an  abnormal  condition.  We  have  seen  that  a  systolic  murmur 
may  be  referred  to  the  pulmonic  orifice.  The  maximum  of  the 
intensity  of  the  murmur  will  be  at  the  base  of  the  heart  on  the  left 
side  of  the  sternum,  or  the  murmur  may  be  limited  to  that  situation. 
It  is  not  propagated  into  the  carotids.  Attention  to  the  pulmonic 
second  sound  of  the  heart  may  afford  additional  aid  in  the  diagnosis, 
this  sound  being  found  to  be  abnormally  weak  or  wanting.  In 
connection  with  a  murmur  thus  localized,  in  a  large  proportion  of 
cases  there  will  be  present  the  physical  evidence  of  enlargement  of 
the  right  ventricle.  A  diastolic  murmur  referable  to  the  pulmonic 
orifice,  or  a  pulmonic  regurgitant  murmur,  may  be  discovered, 
especially  if  the  right  ventricle  be  hypertrophied.  I  have  lately 
met  with  such  a  murmur  distinctly  appreciable  over  the  body  of 
the  heart,  on  the  right  side  of  the  sternum,  and  at  the  xiphoid  car- 
tilage. Communication  of  the  two  ventricles  through  an  aperture 
in  the  septum,  gives  rise  to  a  systolic  murmur.  A  murmur  thus 
produced  will  not  be  propagated  either  along  the  course  of  the 
aorta  or  pulmonic  artery,  and  will  have  its  maximum  at  or  near 
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the  base  of  the  heart.  By  these  points  its  source  may  be  deter- 
mined with  considerable  confidence,  but  not  with  positiveneas,  for, 
exclusive  of  malformations,  intra- ventricular  murmurs  are  occasion- 
ally incident  to  disease  which  cannot  be  traced  either  to  the  arterial 
or  auriculo-veutricnlar  orifices  by  the  ordinary  rules  of  localization. 
The  passage  of  blood  through  an  open  foramen,  ovale  probably 
rarely,  if  ever,  gives  rise  to  a  murmur.1  The  clinical  study  of  eases 
of  malformation,  with  respect  to  the  physical  signs,  is  highly  in- 
teresting, and  claims  more  attention  than  it  has  as  yet  received. 

Of  the  causes  of  death  in  the  various  forms  of  malformation,  the 
most  frequent  are,  1st.  Cerebral  disturbance  resulting  from  the 
defective  aeration  of  the  blood  and  congestion  of  the  brain;  and, 
2d.  Imperfect  expansion,  collapse  and  engorgement  of  the  lungs. 
It  is  worthy  of  note  that  dropsical  effusions,  so  common  in  lesions 
of  the  heart  originating  after  birth,  occur  less  frequently  than 
would  be  expected  from  the  obstruction  to  the  circulation  incident 
to  many  of  the  malformations.  Death  occurs  not  very  infrequently 
from  tuberculosis  in  the  cases  in  which  life  is  prolonged  for  several 
years.  Of  56  cases,  analyzed  by  Dr.  Peacock,  in  which  patients  ' 
affected  with  different  forms  of  malformation  survived  the  age  of 
eight  years,  in  9  tuberculosis  became  developed,  being  a  ratio  of 
ltfjQ7  per  cent.  In  six  of  the  nine  tuberculosis  cases  cyanosis 
mrirtfift  in  a  marked  degree.  This  appears  to  militate  against  the 
incompatibility  of  tuberculous  disease  and  venosity  of  the  blood,  as 
asserted  by  Kokitansky.  It  is,  however,  certain  that  diseases  of 
the  heart  developed  after  birth,  and  phthisis  are  rarely  associated ; 
Mid  the  inquiry  arises,  whether  there  is  a  law  here  applicable  to 
morbid  conditions  and  not  to  malformations.  This  is  a  question  to 
be  settled  by  further  statistical  data. 

The  general  principles  of  treatment  in  cases  of  malformation, 
may  be  embraced  in  a  very  few  w.ords.  They  relate  to  measures 
to  protect  against  cold ;  avoidance  of  over-exertion  and  great  mental 
excitement;  together  with  such  palliative  measures  as  the  particu- 
lar circumstances  in  individual  cases  may  indicate.1 

<  Id  six  enses  of  open  foramen  ovale,  reported  by  John  W.  Ogle,  M-  D.,  assistant 
physician  *l  St.  (ieorge's  Hospital,  London,  SO  murmur  was  discovered  during 
life.— Briliih  Med.  Journ.,  p.  500, 1857,  from  Journal  de  la  Physiologic,  etc.,  publie 
tons  la  direction  da  Dortour  E.  Brown-S^uard,  Janvier,  1850. 

■  It  is  proper  to  state  that  the  foregoing  account  of  congenital  affections  has  been 
miwlly  borrowed  from  an  analytical  review  of  Dr.  Pencock'a  work,  written  by  the 
author,  and  contained  in  tlie  American  Journal  of  Medical    Scitncti,  No.  for  July, 

186$. 
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Blueness,  or  a  purple  color  of  the  surface  of  the  body  and  the 
mucous  surfaces  open  to  observation,  occurring  in  connection  with 
malformations  of  the  heart,  has  been  considered  as  constituting  an 
affection  called  cyanosis,1  morbus  caeruleus,  or  blue  disease.  For 
the  sake  of  precision,  these  names  should  be  restricted,  as  they 
usually  are,  to  the  peculiar  coloration  due  to  abnormal  conditions 
which  are  congenital,  although  this  effect  may  not  be  manifested  for 
some  time  after  birth.  But  an  analogous,  if  not  identical  appearance 
of  the  integument  is  observed  in  some  cases  of  organic  disease  of 
the  heart  developed  at  different  periods  of  life,  and  also  independ- 
ently of  any  cardiac  lesions.  It  is  well  marked,  for  example,  in 
the  algid,  or,  as  it  is  often  termed,  the  cyanotic  stage  of  epidemic 
cholera.  This  fact  is  to  be  borne  in  mind  with  reference  to  the 
rationale  of  the  blueness  which  characterizes  certain  cases  of  car- 
diac malformation.  The  nature  of  the  connection  existing  between 
cyanosis  and  malformations  of  the  heart,  has  been  much  discussed, 
and  is  still  open  for  discussion.  To  consider  the  subject  at  much 
length,  would  be  inconsistent  with  the  practical  character  of  this 
work.  I  shall  therefore  present,  very  briefly,  the  views  which 
seem  to  comport  best  with  our  present  knowledge. 

Cyanosis  was  attributed  by  Morgagni  to  congestion  of  the  venous 
system  caused  by  obstruction  at  the  origin  of  the  pulmonic  artery 
John  Hunter  attributed  it  to  the  admixture  of  venous  and  arterial 
blood  in  consequence  of  abnormal  communication  between  the 
auricles  or  ventricles,  or  an  abnormal  arrangement  of  the  primary 
vessels.  The  latter  was  the  current  doctrine  until  within  the  past 
few  years  the  explanation  of  Morgagni  has  been  revived  and  main- 
tained by  several  distinguished  pathologists — Louis  and  Talleix  in 
France,  Ilasse  and  Rokitansky  in  Germany,  Jay  and  Peacock  in 
England,  and  the  late  Moreton  Stills,  of  this  country.1  Many 
distinguished  pathologists,  however,  still  adhere  to  the  Hunterian 
theory,  while  some  adopt  both  explanations,  referring  the  affection 
iu  certain  cases  to  venous  congestion  solely ;  in  other  cases,  to  the 

1  xtoto;,  blue,  and  >:'?•;,  disease. 

*  On  Cyanosis,  or  Morbus  Cteruleus,  by  Moreton  Stilll,  H.  D.,  American  Journal 
of  Medical  Sciences,  new  series,  vol.  viii.,  1844,  p.  25. 
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admixture  of  the  two  kinds  of  blood,  or  to  the  combination  of  these 
two  abnormal  conditions. 

In  the  endeavor  to  settle  upon  the  true  explanation  of  cyanosis, 
the  first  and  most  important  point  of  inquiry  is,  whether  it  be 
uniformly  associated  with  any  particular  class  of  malformations. 
This  point  is  not  readily  ascertained,  because,  in  the  great  majority 
of  cases,  malformation  does  not  consist  of  a  single  abnormity,  but 
several  abnormal  conditions  are  combined.  Thus,  obliteration  or 
obstruction  of  the  pulmonic  orifice  generally  involves  an  open 
foramen  ovale  or  deficiency  of  the  ventricular  septum.  The  former 
induces  congestion  of  the  venous  system;  the  latter  occasions 
admixture  of  the  venous  and  arterial  blood.  Analyses  of  large 
:  ma  of  cases,  in  fact,  show  that,  in  by  far  the  greater  number, 
there  exist  pulmonic  contraction,  and,  at  the  same  time,  communi- 
cation between  either  the  ventricles  or  auricles,  or  both.  Of  62  of 
the  cases  collated  by  Stills,  in  which  the  condition  of  the  pulmo- 
rtery  was  reported,  in  53  it  was  obstructed  or  impervious. 
In  the  remaining  9  cases,  the  author  concludes  that  the  abnormal 
conditions  present  were  of  a  nature  to  give  rise  to  congestion  of 
ions  system.  On  the  other  hand,  in  6  only  out  of  71  cases 
collected  by  the  same  author  was  communication  between  the  two 
sides  of  the  henrt  wanting.  Cyanosis  has  been  observed  when  the 
foramen  ovale  was  not  open,  and  there  was  no  deficiency  of  the 
voiitricular  septum,  nor  transposition  of  the  primary  vessels;  and 
contraction  of  the  pulmonic  orifice  is  not  always  present.  Again, 
cases  have  been  reported  in  which  the  two  kinds  of  blood  must 
have  been  very  freely  mixed,  as  in  some  instances  in  which  there 
existed  a  single  ventricle,  without  cyanosis;  and  cases  of  great  con- 
genital pulmonic  obstruction  have  been  observed  without  cyanosis. 

In  short,  constancy  of  connection  with  any  particular  class  of 
malformations  is  not,  as  yet,  established.  Cyanosis  cannot  be 
considered  as  having  any  fixed  special  anatomical  character.  It 
may  be  associated  with  numerous  and  difi'erent  abnormal  conditions. 

Continuing  to  regard  the  different  forms  of  malformation  as 
giving  rise  either  to  venous  congestion  or  admixture  of  the  two 
of  blood  (although,  as  has  been  seen,  both  effects  are  usually 
combined),  the  facts  adduced  by  Stillc",  Peacock,  and  others,  appear 
to  show  conclusively  that  the  former  effect  is  concerned  in  the 
production  of  cyanosis  much  oftener  and  to  a  much  greater  extent 
than  the  latter.  The  exceptions  to  the  rule  that  obstruction  either 
at  the  pulmonic  orifice  or  elsewhere,  inducing  congestion  of  the 
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veins  and  venous  radicles,  exists  in  cases  of  cyanosis,  mast  bo 
exceedingly  infrequent,  if,  indeed,  tliere  are  any  exceptions  to  the 
rule,  and  the  instances  in  which  great  congenital  obstruction  at  the 
pulmonic  orifice  are  not  attended  by  cyanosis,  may,  perbar*,  be 
explained,  as  suggested  by  Dr.  Peacock,  by  supposing  that  ltd 
right  ventricle  becomes,  under  these  circumstances,  suf: 
hypertrophied  to  compensate  for  the  obstruction  by  the  increased 
power  of  its  contractions.  The  researches  of  Stille  have  su  ffieieutly 
established  the  fact,  already  stated,  that  the  most  compki 
mingling  of  arterial  and  venous  blood,  either  by  direct  oOttll 
cation  between  the  two  sides  of  the  heart  or  by  tnal-arrangement 
of  the  vessels,  is  not  always  adequate  to  give  rise  to  cyano-. 
that,  as  regards  intensity,  cyanosis  bears  no  constant  relation  to 
the  freedom  of  communication  between  the  two  sides  of  the  bean 
or  the  different  systems  of  vessels.  But  the  establishment  of  these 
facts  does  not  prove  that  the  commingling  of  the  two  kinds  of 
blood  is  never  involved  in  the  production  of  cyanosis.  That  in 
certain  cases  this  is  an  important  element  is  probable.  It  « 
evident  that  the  coexistence  of  pulmonic  obstruction  with  either  an 
open  foramen  ovale  or  deficiency  in  the  ventricular  septum  must 
contribute  in  no  small  measure  to  the  admixture  of  the  blood 
through  these  communications;  and  hence  it  is  intelligible  thai 
when  these  malformations  are  combined  (as  they  usually  &n\ 
cyanosis  is  much  more  likely  to  be  the  result  than  when  either 
exists  independently  of  the  other. 

The  general  conclusions,  then,  most  consistent  with  our  present 
knowledge  of  the  subject  are  that  cyanosis  involves,  in  the  vast 
majority  of  cases,  if  not  invariably,  venous  congestion  due  to  con- 
traction or  obliteration  of  the  pulmonic  artery,  or  to  some  other 
malformation  which  occasions  obstruction  to  the  flow  of  blood  from 
the  systemic  veins;  that  it  may  be  produced  by  obstruction  alone 
without  any  admixture  of  the  arterial  and  the  venous  blood,  but 
that  the  latter  may  contribute,  more  or  less,  to  its  production. 
The  presence  of  venous  blood  in  the  arterial  system,  it  is  to  be 
remarked,  contributes,  not  alone  by  the  purple  color  which  it 
acquires  from  the  admixture  to  the  cyanosis,  but  by  increaj-in^  the 
venous  congestion.  The  capillary  circulation  is  impeded,  and  the 
flow  of  blood  through  the  veins  retarded  in  proportion  to  lb* 
venosity  of  the  arterial  blood. 

The  blueness  of  the  skin  in  cyanosis  is  due,  of  course,  to  the 
blood  contained  in  the  minute  or  capillary  vessels.     Now,  inasmuch 
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as  obstruction  of  the  venous  system  occurs,  frequently  in  a  great 
degree,  in  cases  of  organic  lesions  of  the  heart  arising  from  disease 
developed  after  birth,  the  question  arises,  why  is  it  that  cyanosis  is 
peculiar  to,  or  at  least  occurs  so  much  oftener  and  to  a  greater 
extent  in  connection  with  congenital  affections?  It  is  highly  pro- 
bable that  the  answer  to  this  inquiry  is  contained  in  a  suggestion 
by  Dr.  Chevers,1  viz.,  that  the  capillary  vessels  become  much  more 
largely  expanded  when  obstruction  to  the  circulation  exists  before 
birth,  or  prior  to  the  full  development  of  the  body,  the  vascular 
system  being  more  readily  dilatable,  than  in  the  adult.  Cyanotic 
phenomena,  however,  are  not  exclusively  observed  in  connection 
with  malformations.  They  may  be  developed  at  any  age  as  a 
result  of  obstruction  at  the  right  side  of  the  heart  in  conjunction 
with  deficient  aeration  of  the  blood.  They  are  seen  in  cases  of 
pulmonary  obstruction  due  to  atelectasis,  collapse  of  lung,  capil* 
lary  bronchitis,  etc.  They  are  well  marked,  as  already  stated, 
in  the  blue  stage  of  epidemic  cholera,  being  dependent,  in  the 
latter  affection,  in  a  great  measure,  on  capillary  congestion  pro- 
ceeding from  the  abnormal  condition  of  the  blood  itself.  The 
appearance  of  the  tegumentary  surfaces  in  these  various  affections 
does  not  differ  essentially  from  that  in  cyanosis,  the  main  difference 
being  that  the  blueness  or  lividity  is  very  rarely,  if  ever,  so 
extreme  as  in  the  cases  in  which  it  is  dependent  on  congenital 
affections. 

The  discoloration  in  different  cases  of  cyanosis  differs  greatly 
in  degree.  Between  slight  blueness  and  darkness  approaching 
nearly  to  blackness,  in  a  sufficient  variety  of  cases,  every  degree  of 
gradation  will  be  manifested.  All  portions  of  the  body  are  not 
alike  affected.  Certain  parts,  viz.,  the  lips,  around  the  eyes,  the 
cheeks,  the  ears,  the  extremity  of  the  nose,  the  roots  of  the  finger 
nails,  and  the  genital  organs,  present  a  change  in  color  more  marked 
than  over  the  surface  generally.  The  blueness  may  be  limited  to 
parts  in  which  the  skin  is  delicate  and  the  capillary  vessels  abun- 
dant. The  degree  of  discoloration  varies  also  greatly  at  different 
periods  in  the  same  case.  Its  intensity  is  increased  by  fits  of  cough- 
ing, muscular  exercise,  mental  emotions,  and  any  cause  which 
excites  the  action  of  the  heart.  The  cyanosis  may  exist  only  under 
these  circumstances,  being  absent  when  the  heart  is  tranquil.  It 
is  always  increased  by  any  intercurrent  pulmonary  or  cardiac 
disease. 

1  Dr.  Peacock,  op.  oit.,  p.  128. 
16 
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Although  dependent  on  malformations,  cyanosis  is  not  always 
manifested  at  or  immediately  after  birth.  Of  71  cases  analyzed  by 
Stills  with  respect  to  this  point,  it  was  congenital  in  40,  and 
occurred  in  the  remaining  31  cases  at  various  periods  after  birth. 
It  may  not  occur  until  several  years  after  birth.  When  this  is  the 
case,  it  is  reasonable  to  presume  that  some  disease  of  the  heart  or 
lungs  has  been  added  to  the  malformations,  increasing  the  venous 
obstruction  occasioned  by  the  latter.  It  has  been  observed  to  follow 
a  blow  on  the  chest  The  development  of  cyanosis  after  birth  has 
been  accounted  for  by  supposing  that  in  these  cases  a  communication 
between  the  two  sides  of  the  heart  either  takes  place  or  is  enlarged 
at  the  time  when  the  cyanosis  occurs.  Bupture  or  perforation  of 
the  foramen  ovale  may  happen  after  birth,  or  the  size  of  an  existing 
aperture  may  be  increased.  The  same  may  be  said  with  regard 
to  the  interventricular  septum  at  the  undefended  space.  This  ex- 
planation is  based  on  the  supposed  importance  of  the  admixture  of 
the  venous  and  arterial  blood  in  the  production  of  cyanosis.  That 
it  is  applicable  to  certain  cases  is  not  improbable.  On  the  other  hand, 
cyanosis  in  some  instances  exists  at  birth  and  afterwards  diminishes. 
It  may  even  disappear;  but  such  cases  must  be  extremely  rare. 

Although  cyanosis  is  regarded  as  a  distinct  affection,  it  is  suffi- 
ciently evident  that  it  is  only  a  symptom  of  certain  congenital 
affections  of  the  heart  It  has  no  claim  to  be  considered  as  an 
individual  disease.  It  is  associated  with  other  symptoms  of  malfor- 
mation, viz.,  palpitation,  dyspnoea,  etc.  When  present,  habitually, 
in  a  marked  degree,  the  patient  generally  is  remarkably  susceptible 
to  cold,  and  the  temperature  of  the  body  is  lowered.  The  muscular 
power  is  deficient.  The  muscles  do  not  attain  to  a  full  develop- 
ment The  faculties  of  the  mind  are  also  often  imperfectly 
developed  and  feeble.  Enlargement  of  the  pulpy  extremities  of 
the  fingers,  with  incurvation  of  the  nails,  constituting  what  is  called 
"  clubbed  fingers,"  is  observed  in  some  cases.  I  have  met  with 
this  charge  in  a  marked  degree,  in  connection  with  organic  lesions 
of  the  heart  occurring  after  adult  age,  not  associated  with  tubercu- 
losis of  the  lungs. 

The  diagnosis  rarely  involves  much  difficulty.  Discoloration  of 
the  surface,  either  general  or  partial,  present  habitually,  or  occur- 
ring whenever  the  action  of  the  heart  is  excited ;  existing  at,  or 
developed  shortly  after  birth  in  the  great  majority  of  instances ; 
accompanied  by  palpitation,  dyspnoea,  tendency  to  syncope,  etc., 
either  constantly  or  in  paroxysms ;  muscular  weakness,  abnormal 
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coolness  of  the  surface  and  susceptibility  to  cold ;  these  are  diag- 
nostic points  pertaining  to  the  symptoms.  In  addition  to  these 
points,  physical  signs  denoting  malformation  of  the  heart  are 
generally  determinable,  consisting  of  those  which  denote  enlarge- 
ment of  the  organ,  together  with  organic  murmurs,  the  latter  being 
often  referable  to  the  pulmonic  orifice.  The  lividity  due  to  certain 
pulmonary  affections  in  children,  is  to  be  discriminated  by  the 
previous  history,  taken  in  connection  with  the  presence  of  symp- 
toms and  signs  pointing  to  the  lungs  as  the  seat  of  disease,  and  the 
absence  of  the  symptoms  and  signs  of  malformation  of  the  heart. 

The  prognosis  in  cases  of  malformation  of  the  heart  accompanied 
by  cyanosis,  is  unfavorable.  If  the  discoloration  be  congenital,  in- 
tense, and  persisting,  it  denotes  a  condition  of  the  heart  which  is 
generally  incompatible  with  a  duration  of  life  beyond  a  few  weeks 
or  months.  If  moderate  or  slight,  or  occurring  only  in  paroxysms, 
patients  sometimes  live  for  many  years,  and  even  long  life  is  pos- 
sible. The  statistics  collected  by  Stills  with  regard  to  the  duration 
of  the  disease,  show,  at  a  glance,  the  diversity  of  cases  in  this  re- 
spect. Of  40  cases,  in  all  of  which  the  cyanosis  was  congenital, 
death  occurred  within  28  days  after  birth  in  seven;  between  23 
days  and  10  weeks,  in  three;  between  10  weeks  and  1  year,  in  seven; 
between  1  year  and  10  years,  in  ten;  between  10  years  and  20  years, 
in  ten.  Of  these  40  cases  life  was  prolonged  to  29  years,  to  85 
years,  and  to  57  years,  respectively,  in  a  single  instance. 

The  treatment  of  cyanosis  resolves  itself  into  that  of  malforma- 
tions of  the  heart.  The  few  remarks  already  made  comprise  all 
that  it  is  necessary  to  say  under  this  head. 


CHAPTER   VI. 

CERTAIN   AFFECTIONS    INCIDENTAL  TO    ORGANIC 

DISEASES   OF  THE   HEART. 

Formation  of  Clots  and  Fibrinous  Coaoula  in  thx  Cayities  op  the  Heart.— Clots 
formed  after  death  and  at  the  close  of  life — Fibrinous  ooagnla  formed  during  life— Their 
pathological  connections — Their  formation  in  organic  affections  of  the  hearts— Symptom 
denoting  their  formation — Physical  signs  and  diagnosis — Prognosis — Treatment 

POLTPI  OF  THE  HEART. 

Angina  Prctoris. — Symptoms  characteristic  of— Description  of  paroxysms — Exciting 
causes — Pathological  character  and  relations — Infrequenoy  of  the  affection-— Influent* 
of  age  and  sex — Gravity  and  prognosis — Diagnosis — Treatment. 

Enlargement  of  the  Thyroid  Body  and  Prominence  of  the  Eyes. — Phenotaas* 
descriptive  of  the  enlargement  of  the  thyroid  body — Morbid  appearances  of  the  heart  Ji 
fatal  cases — Cases  observed  by  the  author — Supposed  pathological  connection  with  ex*  ■ 
cessire  action  of  the  heart — Phenomena  descriptive  of  the  prominence  of  the  eyes 
Different  explanations — Diagnosis — Prognosis  in  oases  of  enlargement  of  the  thyroid 
body  and  prominence  of  the  eyes — Indications  for  treatment. 

Reduplication  of  the  Heart-Sounds. — Different  varieties  of  reduplication  and  their 
relative  infrequency — Cases  of  reduplication  of  both  sounds — Cardiac  lesions  found  after 
death  in  oases  of  reduplication — Mechanism  of  reduplication— Bearing  of  the  fiscts  per- 
taining to  reduplication  on  the  mechanism  of  the  normal  heart-sounds — Mode  of  distil* 
guishing  the  different  varieties  of  reduplication — Pathological  import  and  diagnoses 
significance  of  reduplications — Treatment. 

The  caption  to  this  chapter  includes  several  pathological  events 
which  are  liable  to  occur  in  cases  of  organic  disease  of  the  heart!  bat 
which  do  not  belong  exclusively  to  the  clinical  history  of  any  par- 
ticular lesions.  They  occur  in  different  forms  of  organic  disease, 
and  all  of  them  do  not  involve,  of  necessity,  the  existence  of  an 
antecedent  structural  lesion.  Hence,  although  these  events  are 
quite  dissimilar  in  character,  they  may  conveniently  be  grouped 
together.  The  first  of  these  events  which  will  be  considered  is  the 
formation  of  clots  and  fibrinous  coagula  within  the  cavities  of  the 
heart ;  the  second  is  the  occurrence  of  pain  and  other  symptoms  in 
paroxysms,  commonly  known  as  angina  pectoris ;  enlargement  of 
the  thyroid  body  and  prominence  of  the  eyeball  will  be  next  noticed, 
and,  finally,  reduplication  of  the  heart-sounds.  These  subjects  will 
be  treated  of  only  so  far  as,  with  our  present  knowledge,  they  are 
of  interest  and  importance  in  a  practical  point  of  view. 
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FORMATION  OF  CLOTS  AND  FIBRINOUS  COAGULA  WITHIN 

THE  CAVITIES  OF  THE  HEART. 


The  cavities  of  the  heart  are  usually  found  to  contain,  after 
death,  coagulated  blood,  or  clots,  in  more  or  less  abundance. 
These  are  found  oftener  and  in  greater  abundance  in  the  right 
auricle  and  ventricle  than  in  the  cavities  of  the  left  side  of  the 
heart  This  is  owing  to  the  fact  that,  at  the  time  of  death,  the 
cavities  of  the  right  side  of  the  heart  contain,  in  general,  a  much 
larger  quantity  of  blood  than  the  left  auricle  and  ventricle.  Other 
things  being  equal,  the  size  and  number  of  clots  will  be  propor- 
tionate to  the  amount  of  blood  remaining  in  the  heart-cavities  after 
life  has  ceased.  The  clots  to  which  reference  is  now  made  are 
formed  post-mortem.  The  blood  in  the  cavities  coagulates  after 
death,  as  it  does  when  drawn  from  the  vessels  by  venesection 
during  life.  These  clots  are  variable  as  regards  size,  form,  consist- 
ence, and  color.  They  are  sometimes  uniformly  dark  and  friable. 
la  other  instances  they  are  more  resisting,  but  never  extremely 
dense,  and  present,  on  the  surface  extending  more  or  less  over  the 
periphery,  a  layer  of  fibrin  devoid  of  red  globules,  or  haematin. 
The  latter  is  identical  with  the  buffy  coating  of  blood  coagulated, 
in  certain  cases,  after  venesection.  It  is  sometimes  tolerably  firm, 
and,  in  some  instances,  probably  from  the  imbibition  of  serum,  it 
is  of  a  soft,  jelly-like  consistence.  A  distinctive  feature  of  the  clots 
now  referred  to  is,  they  are  loose,  t.  en  not  attached  to  the  endo- 
cardium, and  not  strongly  intertwined  with  the  tendinous  cords  or 
fleshy  columns.  They  may  extend  from  one  cavity  to  another 
through  the  auriculoventricular  orifices,  and  into  the  large  vessels, 
the  arteries  and  veins,  connected  with  the  heart.  It  is  not  uncom- 
mon to  find  prolongations  of  considerable  length  contained  in  the 
large  arteries,  especially  the  pulmonic  artery,  consisting  of  fibrin, 
more  or  less  solid,  and  colored,  to  a  greater  or  less  extent,  by  the 
presence  of  red  globules.  The  occurrence  of  post-mortem  clots  un- 
doubtedly depends,  in  a  great  measure,  on  the  condition  of  the 
blood.  They  are  more  likely  to  be  formed  in  those  diseases  in 
which  the  fibrinous  constituent  of  the  blood  is  in  excess  (hyperino- 
sis) ;  and,  under  these  circumstances,  the  proportion  of  colorless 
fibrin  in  the  clots  will  be  increased.    On  the  other  hand,  after 
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certain  fatal  affections,  as  is  well  known,  the  blood  coagulates 
imperfectly,  and  sometimes  not  at  all,  the  cavities  of  the  heart 
being  filled  with  blood  entirely  liquid. 

To  the  clots  just  described  the  older  pathologists  attached  much 
importance.  They  were  regarded  as  ante-mortem  productions,  and 
included  in  the  class  of  the  so-called  polypi  of  the  heart,  being 
supposed  to  give  rise  to  a  multitude  of  symptoms  during  life,  and 
to  be  frequently  the  cause  of  death.  That  they  are  formed  after 
death  is  certain,  but  the  question  arises,  whether  they  may  not 
sometimes  be  formed  during  the  last  moments  or  hours  of  life,  and, 
in  fact,  prove  the  immediate  occasion  of  the  cessation  of  the  circu- 
lation. It  is  difficult,  and  indeed  impossible,  to  settle  this  question 
demonstratively,  but  the  affirmative  is  highly  probable.  That 
coagulation  docs  take  place  before  death  in  certain  cases,  and 
arrests  the  circulation,  is  not  to  be  doubted.  The  coagula  that  are 
indubitably  of  ante-mortem  formation  will  be  presently  considered. 
The  question  now  relates  to  clots,  loose  or  unattached,  and  not 
differing  from  those  which  are  due  to  coagulation  after  death.  It 
may  be  readily  conceived  that  in  certain  diseases  of  the  heart,  and 
in  various  affections  exclusive  of  these,  at  the  close  of  life,  when 
the  circulation  becomes  so  enfeebled  that  the  blood  accumulates 
and  remains  nearly  stagnant  in  the  cavities,  coagulation  may  take 
place,  and,  to  quote  the  language  of  Prof.  Meigs,  "  the  last  fatal 
blow  is  struck  by  the  formation  of  a  heart-clot  of  greater  or  less 
size."  The  distinguished  author  just  named  accounts  in  this  way 
for  sudden  death,  in  some  puerperal  cases,  during  syncope  induced 
by  assuming  suddenly  the  erect  posture,  when  recent  delivery  has 
been  accompanied  or  followed  by  a  large  amount  of  hemorrhage.1 
The  explanation  is,  to  say  the  least,  plausible;  and  its  extension, 
by  the  same  author,  to  account  for  the  final  cessation  of  the  circu- 
lation in  various  chronic  and  acute  diseases,  is  not  irrational 
This,  however,  can  only  be  a  matter  for  conjecture,  since  the  clots 
found  in  the  cavities  of  the  heart  do  not  differ  from  those  which 
are  formed  by  coagulation  after  death. 

Masses  of  considerable  size,  consisting  of  coagulated  fibrin,  are 
often  found  in  the  cavities  of  the  heart  in  post-mortem  examina- 
tions which  furnish  intrinsic  evidence  of  having  been  formed 
during  life.    This  evidence  consists  in  their  density,  the  absence  of 

1  Vide  paper  by  Prof.  C.  D.  Meigs,  in  the  Philadelphia  Medical  Examiner,  March, 
1849.    Also  treatise  on  Obstetrics. 
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red  globules,  intertwining  with  the  tendinous  cords  and  fleshy 
columns,  adhesion  to  the  endocardium,  grooving  of  their  surfaces 
by  the  currents  of  blood,  and  certain  changes  due  to  molecular 
disintegration  or  decomposition.  These  characters  denote  that 
they  are  not  produced  by  coagulation  after  death,  nor  as  the  final 
event  in  the  act  of  dying,  although  tbey  frequently  prove  the  im- 
mediate cause  of  the  arrest  of  the  circulation.  The  date  of  their 
formation  may  be  days  and  possibly  weeks  anterior  to  death. 
These  coagula  differ  greatly  in  size  and  configuration.  They  may 
be  formed  in  the  cavities  of  the  left,  as  well  as  in  those  of  the  right 
side  of  the  heart,  but  more  frequently  in  the  latter,  and  ofteoM  in 
the  auricle  than  in  the  ventricle.  They  are  frequently  connected 
with  the  tendinous  cords  or  fleshy  columns,  with  which  they  are 
often  very  cloBely  and  strongly  intertwined,  the  latter  fact  being 
alone  sufficient  to  show  their  ante-mortem  formation.  The  play  of 
the  valves,  when  coagulation  is  taking  place,  causes  the  fibrin  to 
adhere  to  these  parts,  precisely  as  it  is  collected  for  experimental 
purposes,  by  whipping  with  a  bundle  of  small  sticks  blood  drawn 
from  the  body.  By  this  whipping  process  the  red  corpuscles  are 
expelled,  and  the  coagula  consist  of  pure  fibrin.  They  are  some- 
times closely  adherent  to  the  endocardium,  but  it  may  be  doubted 
if  this  ever  occurs  by  means  of  an  organized  attachment.  In  the 
instances  in  which  they  seem  to  be  grafted  into  the  heart,  the 
coagulated  fibrin  is  probably  deposited  on  an  organized  exudation 
or  morbid  growth.  The  opinion  held  by  Hope,  and  even  by  some 
eminent  pathologists  of  the  present  day,  that  masses  of  coagulated 
fibrin  may  become  organized,  increase  by  a  process  of  growth,  and 
undergo  transformations  of  texture  dependent  on  abnormal  nutri- 
tion, must  be  considered  untenable.  In  the  heart,  as  elsewhere, 
the  fibrinous  element  of  the  blood,  whenever  isolated  and  solidified, 
becomes,  virtually,  a  foreign  substance  incapable  of  organization. 
The  fibrinous  masses  are  sometimes  found  to  contain  collections  of 
liijuid,  varying  in  color  and  consistence,  presenting  an  appearance 
of  unilocular  or  multilocular  cysts.  They  have  been  said  to  con- 
tain pus  and  softened  tuberculous  deposit.  The  latter  statement 
has  not  been  substantiated  by  adequate  examinations.  Either  the 
liquefied  portions  have  been  imbibed  from  without  or  they  are  due 
to  disintegration  or  decomposition  commencing  within  the  solid 
masses;  and  although  these  portions  may  present  the  gross  appear- 
ances of  purulent  or  tuberculous  matter,  the  microscopical  charac- 
ters of  the  latter  are  wanting. 
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In  this  account  of  fibrinous  coagula,  reference  is  bad  to  the 
formation  of  masses  of  considerable  size,  attributable  to  coagulation. 
They  are  to  be  distinguished  from  the  deposits  due  to  exudation, 
in  other  words,  concretions  of  lymph,  the  size  of  which  ma;  be  in- 
creased by  layers  of  fibrin,  constituting  the  vegetations  or  excres- 
cences so  often  found  attached  to  the  valves  and  orifices  of  Uw 
heart.  These  have  been  already  noticed  in  treating  of  valvular 
lesions,  and  they  will  be  again  considered  in  connection  with  endo- 
carditis. Tbey  differ  from  the  formations  now  under  consideration 
in  this  respect,  viz:  they  occur  almost  exclusively  in  the  cavities 
of  the  left  side  of  the  heart,  and  more  especially  in  the  left  ventricle. 

Fibrinous  coagula  occur  in  various  pathological  connection*, 
some  of  which  are,  as  yet,  imperfectly  understood.  They  occur 
as  a  result  of  the  accumulation  and  stagnation  of  blood  in  the 
cavities  of  the  heart.  So  far,  the  conditions  involved  in  their  form- 
ation are  mechanical.  Conditions  pertaining  to  the  blood  itself 
favor,  and  may  be  sufficient  for  their  formation.  One  of  tbeas  con- 
ditions is  an  inordinate  proportion  of  fibrin,  either  from  its  bong 
positively  increased,  or  relatively,  in  consequence  of  the  other  con- 
stituents of  the  blood  being  diminished.  Hence,  fibrinous  coagula 
are  liable  to  occur  in  certain  affections  characterized  by  the  exeas 
of  fibrin  in  the  blood,  especially  when  the  mechanical  conditions 
are  combined.  This  combination  exists  especially  in  pneumonu, 
and  in  a  large  proportion  of  the  fatal  cases  of  this  disease,  coagula 
are  found  which  must  have  been  formed  during  life.1  It  alsoexatt 
incases  of  death  after  excessive  loss  of  fluids,  asm  epidemic  cholera. 
Inflammation  of  the  endocardium  disposes  to  coagulation,  pari'v 
from  the  presence  of  deposits  of  exuded  lymph,  and  perhaps,  sbo, 
as  stated  by  Hokitansky,  from  the  contamination  of  the  blood  b 
consequence  of  the  admixture  of  the  inflammatory  products  earned 
into  the  circulation.  If  this  latter  statement  be  correct,  it  is  intel- 
ligible that  a  similar  contamination  from  the  products  of  iotiata- 
rnation  derived  from  other  situations  than  the  heart,  may  lead  to 
the  same  result.  The  formation  of  fibrinous  coagula  is  by  no  means 
limited  to  cases  in  which  the  heart  is  diseased.    Some  years  since 


1  Vtdr  Trait*  Pratique  de  la  Pneumonia,  par  Oriaolle.  GriioUe  0 
comparative  observations,  that  dunse  fibrinous  coagula,  adherent  or  cloaely  tslt- 
twined  with  thu  tendinous  cords  or  fleshy  columns,  are  not  only  often  tomai  is* 
death  in  cases  of  pneumonia,  but  rarely  in  fatal  canon  of  typhoid  fever,  {idlMrti, 
eruptive  fevers,  and  cerebral  maladies.  Op.  dt.,  1841,  p.  70  tt  irrj.  See.  all* 
Richardson'*  prite  essay  On  the  Cause  of  the  Coagulation  of  the  Blood,  Lumtiin.  !•.'■- 
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a  heart  was  presented  to  me  by  my  friend,  Dr.  G.  H.  Baker,  in 
which  the  curtains  .of  the  tricuspid  valve  were  literally  tied  firmly 
together  by  a  mass  of  dense,  colorless  fibrin,  portions  of  which  were 
closely  intertwined  with  the  tendinous  cords  and  papillary  muscles, 
a  prolongation  of  the  fibrinous  mass  extending  into  the  right  auricle. 
The  obstruction  of  the  right  auriculo-ventricular  orifice  was  com- 
plete. The  person  had  been  in  ill  health,  but  complaining  of  no 
definite  ailments,  and  not  under  medical  treatment.  He  was  found 
dead  in  bed,  and  an  examination  made  under  the  direction  of  the 
coroner  disclosed  no  other  cause  of  death  than  that  stated.  The 
heart,  exclusive  of  the  fibrinous  mass  mentioned,  was  devoid  of 
morbid  appearances.  It  was  not  enlarged,  and  the  valves  were 
sound.  The  various  pathological  conditions,  irrespective  of  those 
pertaining  to  the  heart,  under  which  fibrinous  coagula  are  formed, 
constitute  a  field  for  clinical  study,  which  claims  more  attention 
than  it  has  as  yet  received.  I  shall  content  myself  with  this  remark, 
and  proceed  to  consider  the  formation  of  coagula  as  incidental  to 
organic  affections  of  the  heart.1 

The  conditions  derived  from  organic  lesions  of  the  heart,  under 
which  fibrinous  coagula  are  liable  to  occur,  are  mainly  mechanical, 
consisting  of  the  accumulation  and  stagnation  of  blood  within  the 
cavities.  The  latter  effects,  as  has  been  seen,  follow  obstruction  of 
the  orifices  and  dilatation  with  great  weakness  of  the  organ.  In 
cases  of  mitral  obstruction  which  has  eventuated  in  dilatation  of 
the  right  side  of  the  heart,  the  time  arrives,  if  life  be  sufficiently 
prolonged,  when  the  right  ventricle  and  auricle  are  constantly  dis- 
tended, the  ventricular  contractions  being  so  feeble  as  to  propel  but 
a  small  quantity  of  blood  into  the  engorged  pulmonary  vessels. 
Under  these  circumstances,  the  fibrin  may  coagulate,  becoming 
adherent  to  the  tendinous  cords  and  fleshy  columns,  interfering 
with  the  action  of  the  tricuspid  valve,  obstructing  the  auriculo-ven- 
tricular orifice,  and  thus  prove  the  immediate  cause  of  death.  Or, 
if  there  exist  aortic  lesions  involving  obstruction  or  regurgitation, 
the  left  ventricle,  after  a  time,  reaches  the  limit  of  hypertrophic 
enlargement,  and  dilatation  predominates,  with  consequent  weak- 
ness, and  inability  to  expel  but  a  small  part  of  the  contents  of  this 
cavity.  The  same  result  may  take  place  here,  but  it  occurs  more 
infrequently  than  in  the  cavities  of  the  right  side.     Extrinsic 

1  The  prize  essay  by  Dr.  Richardson  may  be  consulted  with  advantage  on  this 
subject. 
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causes,  which  weaken  the  heart,  and  certain  states  of  the  blood 
favoring  coagulation,  will  contribute  to,  and  may  suffice  for  tht 
occurrence  of  this  accident.  The  formation  of  coagula  may  lead 
rapidly  to  a  fatal  termination.  In  a  certain  proportion  of  the  in- 
stances of  sudden  death,  it  is  to  be  thus  explained.  In  other  cases, 
life  continues  for  some  time  with  an  aggravation  of  all  the  symp 
toms  referable  to  the  heart,  dating  from  the  epoch  when  coagula- 
tion took  place.  The  mechanism  of  the  formation  of  coagula,  under 
these  circumstances,  is  analogous  to  that  by  which  they  are  formed 
in  sacculated  aneurisms. 

The  symptoms  of  the  formation  of  coagula  in  cases  of  organic 
disease  of  the  heart  are  certainly  not  distinctive,  but,  taken  in  con- 
nection with  all  the  circumstances  in  the  case,  they  often  point  with 
much  significance  to  this  accident.  The  significance  consists  in  the 
sudden  and  great  increase  in  the  intensity  of  all  the  symptoms 
referable  to  the  heart,  under  circumstances  which  render  this  ex- 
planation reasonable,  and  when  the  striking  change  in  the  condition 
of  the  patient  is  not  to  be  otherwise  accounted  for.  The  reasoning 
is  by  exclusion  rather  than  by  positive  diagnostic  evidence.  The 
formation  of  coagula  is  to  be  strongly  suspected  if  a  person  known 
to  have  an  organic  affection  of  the  heart,  which  has  eventuated  in 
dilatation,  be  abruptly  seized  with  notable  increase  of  dyspnoea, 
amounting  to  ortbopncea,  and  persistent,  with  a  distressing  sense  of 
oppression  at  the  praxordia;  the  heart  becoming  irregular  and 
tumultuous;  the  pulse  correspondingly  disordered,  extremely  fre- 
quent, and  feeble;  and  the  more  remote  symptomatic  phenomena, 
such  as  lividity,  dropsical  effusion,  coldness  of  the  extremities, 
being  aggravated  in  proportion.  This  suspicion  is  resolved  into 
an  opinion  which  may  be  entertained  with  great  confidence,  if  a 
careful  examination  of  the  chest  reveals  no  intercurrent  pulmonary 
disease,  nor  a  superadded  cardiac  affection  adequate  to  account  for 
the  remarkable  alteration  which  has  ensued.  An  acquaintance  with 
the  symptoms  and  condition  of  the  patient  prior  to  the  occurrence 
of  the  accident  is  important  with  reference  to  the  diagnosis.  If  the 
case  have  not  been  previously  under  observation,  the  practitioner  s 
not  so  well  prepared  to  estimate  properly  the  change  as  when 
takes  place  under  his  own  eyes.  He  can  neither  appreciate  ii 
extent  nor  its  suddenness,  and  the  latter  is  an  essential  point 
the  diagnosis.  The  practicability  of  the  diagnosis  presupposes 
the  coagula  occasion  obstruction  to  the  circulation  in  conseqi 
either  of  the  space  which  they  occupy,  their  situation  at  or  best 
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the  orifices,  or  their  interference  with  the  proper  play  of  the  valves. 
A  mass  of  fibrin,  of  considerable  size,  situated  in  the  auricular  ap- 
pendix, or  attached  at  the  apex  of  the  ventricle,  may  not  gh 
to  a  degree  of  disturbance  greater  than  seems  fairly  attributable  to 
the  organic  lesions,  the  existence  of  which  has  been  ascertained. 
So,  if  the  coagula  are  slowly  formed,  the  symptoms  are  graJunlly 
developed,  and  the  diagnosis,  under  these  circumstances,  is  imprac- 
ticable. 

Physical  signs  furnish  but  little  aid  in  the  diagnosis.  Tho  pre- 
sence of  coagula  may  occasion  an  endocardial  murmur,  but,  as  B 
rule,  it  is  wanting,  probably  in  consequence  of  the  enfeebled  action 
of  the  heart.  Moreover,  a  newly-developed  murmur,  produced 
within  a  ventricular,  or,  possibly,  an  auricular,  cavity,  can  hardly 
be  discriminated  from  pre-existing  murmurs  referable  to  the  valvu- 
lar lesions  which  are  present  in  the  gTeat  majority  of  cases.  Theo- 
retically, either  the  tricuspid  or  the  mitral  valvular  clement  of  the 
first  aound  would  be  expected  to  be  impaired  or  lost,  according  as 
the  coagulated  fibrin  may  impede  the  play  of  the  one  or  the  other 
of  the  auricular  ventricular  valves.  But  weakness  of  the  heart  suf- 
fices to  diminish  or  annul  the  first  sound.  In  short,  the  diagnostic 
points  in  casea  of  fibrinous  coagula  incidental  to  organic  disease  of 
the  heart  must,  in  general,  be  derived  mainly  from  the  symptomatic 
phenomena,  not  from  physical  signs. 

The  diagnosis  of  the  formation  of  coagula  in  other  pathological 
associations,  is  free  from  some  of  the  difficulties  incident  to  their 
occurrence  in  connection  with  disease  of  the  heart.  For  example, 
with  the  knowledge  of  the  fact  that  in  cases  of  pneumonia  termi- 
nating fatally  this  accident  is  apt  to  occur,  if,  iu  the  progress  of 
that  disease,  the  impulse  of  the  heart  and  the  pulse  suddenly  be- 
come extremely  tumultuous,  frequent,  irregular,  and  accouipatik".! 
by  a  degree  of  dyspncea  not  explicable  by  the  development  of 
inflammation  in  another  lobe,  or  any  new  condition  referable  to 
the  lnnga,  the  grounds  for  suspecting  coagulation  within  the  heart 
may  be  stronger  than  in  some  of  the  instances  in  which  it  occurs 
in  cardiac  affections,  for  tho  latter  may  have  already  induced  greal 
weakness  and  disordered  action  of  the  heart,  with  corresponding 
disturbance  of  respiration,  etc.  The  change,  as  regards  the  symp- 
toms referable  to  the  heart,  is  not  so  striking  in  the  latter  case  as 
in  the  former,  and  other  explanations  than  the  formation  of  coagula 

fless  available.     Moreover,  assuming  that,  in  tho  case  of  pnen- 
ia,  the  absence  of  previous  cardiac  disease  has  been  ascertained, 
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if  the  presence  of  a  coagulam  give  rise  to  an  endocardial  r 
at  the  same  time  that  the  striking  symptoms  referable  to  t 
occur,  this  constitutes  strong  evidence  of  the  nature  of  the  i 

The  prognosis  in  cases  in  which  the  symptome  denote  the  forma- 
tion of  fibrinous  coagula  is  in  the  highest  degree  unfavorable.  If 
death  do  not  speedily  follow,  the  utmost  to  be  hoped  for  ia  that  life 
may  be  prolonged  for  a  few  days  or  possibly  weeks.  There  are 
scarcely  any  chances  for  improvement,  and  none  for  recovery. 
Bouillaud  entertains  the  belief  that  the  coagula  are  sometimes  dis- 
Bolved  and  disappear.  The  ground  for  such  a  belief  is  so  small  as 
to  render  it  excusable  to  conclude  that,  in  the  instances  in  which 
this  favorable  termination  has  been  supposed  to  take  place,  an 
error  of  diagnosis  was  committed.  Correctness  of  diagnosis,  ia 
fact,  i3  of  advantage  only  in  enabling  the  practitioner  to  decide 
that  a  fatal  result  is  inevitable.  As  incidental  to  organic  affections 
of  the  heart,  however,  it  is  to  be  borne  in  mind  that  in  most 
instances  the  condition  of  the  patient  prior  to  this  accident  was 
hopeless.  The  effect  of  the  latter,  in  general,  is  only  to  hasten  the 
period  of  relief  from  the  sufferings  incident  to  incurable  disease. 

As  regards  treatment,  it  follows  from  the  remarks  just  made 
that,  after  coagula  have  formed,  palliative  measures  are  alone  indi- 
cated. These  consist  of  remedies  to  relieve  dyspnceo  and  praecor 
dial  distress,  stimulants  to  maintain  the  action  of  the  heart,  and 
revulsive  applications,  such  as  fomentations,  sinapisms,  sod  stimu- 
lating pediluvia.  The  idea  of  giving  remedies  with  a  view  to 
dissolve  the  solidified  fibrin  i3  absurd.  To  prevent  the  coagulation 
of  fibrin,  when  circumstances  are  present  under  which  it  may  he 
expected  to  occur,  is  legitimate,  and  may  be  an  important  object  of 
treatment.  This  object  involves,  in  the  first  place,  obviating  as  far 
as  possible  the  accumulation  of  blood  iu  the  cavities  of  the  heart 
by  measures  which  have  been  already  considered  in  connection 
with  the  treatment  of  valvular  lesions.  Sedative  remedies,  nnjlTwi 
to  the  extent  of  retarding  and  weakening  unduly  the  muscular 
contractions  of  the  heart,  are  objectionable,  among  other  reasons. 
on  the  ground  that  they  may  favor  coagulation.  Digitalis  is  by 
some  writers  regarded  as  a  dangerous  remedy  on  this  ground  ia 
cases  of  advanced  organic  or  other  disease  in  which  the  organ  is 
already  enfeebled.  This  remedy,  however,  is  unattended  by  dan- 
ger with  proper  care,  if  it  be  true  that  while  it  retards  the  move- 
ments  of  the  heart,  it  does  not  diminish  the  muscular  power  of  the 
organ.     In  the  second  place,  it   is  not   improbable  that  certain 
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remedies  may  favor  the  solubility  of  fibrin,  and  in  tub  way 
prevent  coagulation.  Various  alkaline  remedies  have  been  sup- 
posed to  have  this  effect.  If  it  be  true  that  the  fibrin  is  held  in 
solution  in  the  blood  by  the  presence  of  ammonia,  according  to  the 
late  researches  by  Dr.  Richardson,  it  would  seem  to  be  a  rational 
inference  that  ammoniacal  remedies  must  be  the  most  efficient  in 
fulfilling  this  second  object  in  the  prophylactic  treatment. 


POLYPI   OF   THE   HEART. 


The  clots  and  fibrinous  coagula  which  have  been  considered, 
were  regarded,  as  already  stated,  by  the  older  pathologists  as  mor- 
bid growths  resembling  the  polypi  met  with  in  the  uterus,  nasal 
passages,  and  other  situations.  They  were  called  polypi  of  tho 
heart,  and  the  term  polypoid  formations  is  still  very  generally 
applied  to  them.  It  is  needless  to  say  that,  pathologically,  they 
bear  no  resemblance  to  polypi,  since  they  are  not  morbid  growths, 
and  never  become  organized.  They  cannot,  therefore,  with  pro- 
priety be  said  to  be  polypoid,  and  the  use  of  this  term  has  been 
designedly  avoided  in  the  foregoing  remarks.  Abnormal  produc- 
tions, however,  may  occur  within  the  cavities  of  the  heart,  which 
are  analogous  to  polypi  or  polypoid  growths.  Grisollo'  gives  the 
results  of  the  analyses  of  seven  cases,  which  he  states  to  be  all  the 
authentic  cases  on  record.1  In  nearly  all  these  cases  there  existed 
a  pedunculated  tumor  varying  in  size  from  a  pigeon's  egg  to  a 
hen's  egg ;  in  six  of  the  cases  contained  in  the  right,  and  in  one 
iosUoofl  in  the  left  auricle.  In  all  of  the  cases  in  which  the  point 
of  attachment  was  indicated,  it  was  at  or  near  the  foramen  ovale. 
In  four  cases  the  tumor  extended  through  the  auriculo  ventricular 
milieu  into  the  ventricle.  The  peduncle  was  formed  apparently 
by  the  endocardial  membrane  which  generally  extended  over  the 
tumor.  The  form  of  the  polypi  was  pyramidal,  and  they  presented 
in  some  instances  a  smooth,  and  in  other  instances  a  lohulated 


1  TraiW  de  Pathologic  Interna,  1652,  tome  second,  p.  389. 

*  The  museum  of  the  Boston  Society  for  Medical  Improvement  contains  a  speci- 
men presenting  *  tumor  hanging  loose  in  the  cavity  of  the  left  anriule,  supposed 
to  be  malignant  fioin  the  coexistence  of  malignant  disease  in  the  lung  and  about 
ic  elbow.      Vidt  printed  Catalogue,  1847,  p.  86. 
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surface.  The  substance  of  the  tumors  varied  in  appearance.  In 
one  case  it  had  a  fleshy  aspect,  in  one  case  it  resembled  a  fungous 
growth,  and  in  two  cases  the  texture  was  fibrous.  In  every  case 
there  was  hypertrophy  of  the  auricle  and  the  corresponding  ven- 
tricle. 

The  formation  of  true  polypi  in  the  heart  differs  from  that  of 
clots  and  fibrinous  coagula  in  this,  viz.,  it  goes  on  slowly,  and  con- 
siderable time  must  be  required  for  the  growth  of  a  tumor  of  suffi- 
cient size  to  occasion  serious  inconvenience.  Hence,  the  symptoms 
are  developed  gradually  and  imperceptibly,  not  abruptly  as  in  cases 
of  coagula.  When  developed,  the  symptoms  denote  an  organic 
affection  of  the  heart,  without  pointing  to  the  existence  of  a  tumor. 
The  physical  signs,  as  well  as  symptoms,  are  not  distinctive  of  the 
nature  of  the  affection.  They  may  indicate  obstruction,  or  regurgi- 
tation, or  both,  associated  with  more  or  less  cardiac  enlargement 
Taking  into  view  the  exoessive  infrequency  of  these  growths,  their 
existence  can  hardly  be  suspected  from  the  phenomena  during  life. 

It  is  needless  to  consider  the  treatment.  The  fact  of  some  ob- 
scure cardiac  affection  being  determined,  the  indications  will  be 
derived  from  the  condition  of  the  heart  as  respects  enlargement, 
and  the  symptoms. 


ANGINA  PECTORIS. 


An  extremely  distressing  and  grave  affection,  occurring,  happily, 
in  a  very  small  proportion  of  cases  of  organic  disease  of  heart,  is 
commonly  known  by  the  name  of  angina  pectoris.1  This  name  was 
applied  to  the  affection  by  Dr.  Heberden,  who  was  the  first  to  give 
a  full  and  clear  description  of  it  in  1768.  The  affection  is  charac- 
terized by  paroxysms  of  intense  pain  emanating  from  the  neigh* 
borhood  of  the  praacordia,  extending  thence  in  various  directions, 
often  into  the  left  shoulder  and  down  the  arm,  accompanied  by 
indescribable  anguish,  a  sense  of  suffocation,  and  a  feeling  of  im- 
pending death.  These  are  symptoms  characteristic  of  the  affection 
in  a  severe  form.  The  precordial  pain  is  variously  described  by 
patients,  being  lancinating,  contusive,  lacerating,  burning,  or  con- 

1  *yx*,  to  strangle. 
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striutive.  lis  centre,  or  focus,  generally  appears  to  be  over  the 
heart,  to  the  left  of  the  sternum.  It  is  sometimes  most  intense 
beneath  the  sternum ;  and  Valleix  cites  two  instances  in  which  the 
greatest  intensity  was  referred  to  the  right  of  the  sternum.'  The 
pain  radiates,  as  it  were,  into  both  sides  of  the  chest,  into  the  back, 
extending,  as  already  stated,  often  into  the  left  upper  extremity, 
but  sometimes,  as  in  one  instance  under  my  observation,  into  both 
upper  extremities,  and  occasionally  into  one  or  both  lower  extremi- 
ties. Dr.  Hope  met  with  several  iustances  ia  which  it  pervaded  all 
the  extremities.  Not  uncommonly  it  ascends  to  the  neck  in  front 
or  behind,  and  I  have  met  with  an  instance  in  which  it  extended  to 
the  jaws  and  temples.  The  pain  in  the  upper  extremity  Bometimes 
appears  to  end  abruptly  at  the  shoulder,  and  in  other  cases  at  the 
elbow.  I  have  known  it  to  be  felt  acutely  in  the  forearm,  and  not 
in  the  arm  or  shoulder.  Not  infrequently  it  seems  to  follow  the 
course  of  the  nerves,  and  is  felt  over  the  whole  affected  extremity, 
even  to  the  fingers.  The  pain  is  attended  by  a  feeling  of  numbness, 
or  as  if  the  limb  were  paralyzed.  Numbness  referred  to  the  testes 
ia  mentioned  by  Dr.  Walshe  as  a  rare  concomitant.  Tenderness  to 
the  touch,  or  hypera;sthesia  of  the  integument  over  the  situations 
in  which  the  pain  is  felt,  has  been  observed  ia  some  cases,  especially 
in  females. 

The  affection  is  essentially  paroxysmal.  The  patient  is  seized 
suddenly,  often  when  in  motion,  and  the  paroxysm  has  been  re- 
peatedly noticed  to  occur  in  walking  up  an  acclivity,  after  a  meal, 
and  especially  against  a  strong  current  of  air.  Instant  and  com- 
plete rest  is  imperative.  lie  seizes  hold  of  some  firm  support,  if 
any  be  at  hand,  or  be  finds  it  necessary  to  take  a  sitting  or  recum- 
bent posture,  which  he  does  with  great  caution,  and  remains  as 
immovable  as  possible  until  the  paroxysm  passes  oft'.  The  pain  is 
by  no  means  the  sole  element  of  the  distress.  The  sense  of  suffo- 
cation and  of  impending  dissolution  occasions  hardly  less  suffering. 
There  is,  in  addition,  often  a  feeling  of  anguish  which  patients  find 
it  impossible  to  describe.  Dyspnoea  is  not  a  constant  element  of 
the  paroxysms.  It  may  be  present,  but  is  frequently  wanting. 
The  respiratory  movements  are  often  momentarily  suspended  or 
restrained  by  an  act  of  the  will,  from  fear  of  increasing  the  pain 
and  distress,  but  the  ability  to  expand  the  che3t  and  breathe  regu- 
larly is  not  necessarily  impaired.     An  intelligent  patient  recently 


1  Quids  de  M&leeiao  pratique 
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under  my  obaervation,  who  was  subject  both  to  angina  and  pa- 
roxysms of  dyspnoea,  described  them  as  clearly  distinct  from  each 
other,  nor  were  the  two  liable  to  occur  at  the  same  time.  Not  infre- 
quently the  respirations  continue  unaffected  during  the  paroxysms 
of  angina,  and  they  are  rarely  more  than  moderately  accelerated. 
Palpitation  is  often  present.  It  is  rare  for  the  action  of  the  heart 
to  be  undisturbed,  certainly  if  the  paroxysms  are  severe.  Often 
the  heart  acts  with  great  violence,  seeming,  to  quote  the  language 
of  a  patient,  "as  if  it  would  leap  out  of  the  moutb."  It  is  fre- 
quently irregular  and  intermitting,  the  pulse  sometimes  indicating 
vigor,  and  in  other  instances  feebleness,  of  the  ventricular  contrac- 
tions. The  pulse,  however,  has  been  observed  to  be  unnaturally 
slow  during  the  paroxysms.  The  countenance  is  pallid,  m 
presses  great  anxiety  and  distress.  The  change  in  this  respect  may 
be  very  striking,  a  deathlike  complexion,  with  great  hagganlnoa 
of  the  features,  suddenly  taking  the  place  of  an  appearance  of 
health.  Lividity  is  occasionally  observed.  The  surface  is  cold, 
and  frequently  bathed  in  perspiration.  The  faculties  of  the 
remain  unaffected.  A  free  secretion  of  limpid  urine  takes  place  in 
some  cases.  The  reader  who  ha3  not  witnessed  a  severe  paroxysm, 
may  form  from  the  foregoing  account  some  idea  of  the  distressing 
nature  of  this  affection.  There  are  few,  if  any,  diseases  which  gi»e 
rise  to  greater  suffering.  A  patient  who  experienced  tba 
ciating  torture  of  daily  attacks  for  several  months  before  he  found 
relief  in  death,  made  a  dying  request  that  I  should  examine  hu 
body  post-mortem,  in  the  hope  that  something  might  be  thereby 
ascertained  which  would  lead  to  the  means  of  relieving  others  ia 
like  manner  afflicted ;  a  request  with  which  I  did  not  fail  to  a  ■ 

The  paroxysms  of  angina,  in  different  cases,  differ  much,  not  only 
in  severity,  but  in  their  frequency  of  recurrence,  their  duration,  etc. 
They  do  not  always  have  the  severe  character  which  has  been  por- 
trayed in  the  foregoing  sketch.  They  are  sometimes  comparatively 
mild,  The  affection  in  some  cases  commences  with  mild  paroxysm*, 
which  may  progressively  become  more  severe:  but  in  other  cases 
the  lirat  attack  is  intensely  distressing.  Their  duration  is  extremely 
variable.  Often  they  last  only  for  a  few  moments,  but  in  soma  of 
the  instances  which  have  fallen  under  my  observation,  the  suffering 
has  continued  for  several  hours.  The  cessation  of  the  paroxysm  a 
frequently  as  abrupt  as  the  commencement.  I  have  known  a 
laborer  to  be  attacked  repeatedly  while  at  work,  and,  resting  fot  a 
few  moments  till  the  paroxysm  ceased,  at  once  resume  his  labor. 
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In  some  instances,  however,  relief  is  gradual.  There  exists  an 
equal  diversity,  in  different  case3,  as  respects  recurrence  of  tha  pa- 
roxysms. They  may  recur  after  intervals  of  a  few  hours,  or  even 
moments;  or  days,  weeks,  months,  and  years  may  elapse  between 
successive  attacks.  The  paroxysms  are  apt  progressively  to  be- 
come more  and  more  frequent,  as  well  as  more  and  more  severe. 
Patients  sometimes  have  repetitions,  more  or  less  frequent,  during 
several  days  or  weeks,  and  a  respite  for  several  months  follows. 
The  affection  pursued  this  course  in  one  of  the  cases  which  I  have 
observed.  In  the  vast  majority  of  cases  in  which  a  paroxysm  has 
once  occurred,  other  attacks  follow  after  longer  or  shorter  intervals. 
Clinical  experience  furnishes  very  little  ground  for  encouraging 
patients  to  hope  for  future  exemption;  on  the  contrary,  it  is  almost 
certain  that  the  affection  will  continue,  and  become  more  serious. 
I  have  met,  however,  with  one  instance  in  which  two  extremely 
severe  paroxysms  occurred,  the  interval  being  about  forty-eight 
hours,  and  each  paroxysm  lasting  from  three  to  four  hours,  in  a 
I  aged  sixty -seven,  who  subsequently  never  had  a  recurrence, 
i  after  ten  or  twelve  years,  with  symptoms  of  cardiac  disease. 
The  paroxysms  of  angina  frequently  appear  to  be  induced  by 
some  exciting  cause,  such  as  ascending  an  elevation,  muscular  exer- 
tion of  any  kind,  mental  excitement,  etc.  But  in  many  instances 
they  occur  without  any  such  cause,  taking  place  in  tbe  night,  or 
when  the  person  affected  is  perfectly  at  rest  in  body  and  mind. 
iliey  recur  with  great  frequency,  sligbtcauses  seem  adequate 
to  determine  an  attack.  I  have  known  the  act  of  swallowing  solid 
food  sufficient,  so  that  the  patient  resisted  as  long  as  possible  the 
desire  to  take  nourishment.  In  the  same  case  the  paroxysms  often 
.1  during  sleep,  appearing  to  the  patient  to  bo  produced  in 
consequence  of  dreams.  On  account  of  this  liability,  he  hardly 
dared  to  sleep.  The  suffering  in  this  case  was  beyond  description, 
la  some  of  the  cases  which  I  have  observed,  the  paroxysms  occurred 
only  when  it  seemed  fair  to  refer  them  to  some  obvious  exciting 
cause.  In  another  case,  to  which  I  have  before  alluded,  the  parox- 
ysms always  occurred,  as  it  were,  spontaneously,  and  causes  which 
provoked  severe  attacks  of  dyspnoea,  or  cardiac  asthma,  never 
occasioned  angina.  Cardiac  asthma,  according  to  Dr.  Stokes,  is 
frequently  confounded  by  practitioners  with  angina,  but,  certainly, 
these  two  incidental  affections  are  sufficiently  distinct,  although 
they  may  both  occur  in  the  same  case,  and,  perhaps,  simultaneously 
in  some  instances. 
17 
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We  come  now  to  inquire  what  is  the  pathological  character  of  it 
affection,  and  what  are  its  pathological  relations.  The  points  uv 
volved  in  these  inquiries  have  been  much  discussed,  and  pathologist! 
are  by  no  means  agreed  respecting  them.  Without  canvassing  dif- 
ferent hypotheses,  it  seems  to  me  sufficiently  clear  that  the  affectum 
must  be  considered  as  a  form  of  neuralgia,  or,  at  all  events,  that  the 
painful  element  in  the  paroxysms  is  essentially  neuralgic  The  va- 
rious kinds  of  pain  are  those  which  belong  to  neuralgic  aSectiotu. 
The  radiation  of  the  pain  in  different  directions  is  characteristic  of 
the  latter.  Moreover,  in  some  instances  the  pain  distinctly  follows  the 
course  of  the  nerves  of  the  extremities.  The  identity  is  further 
shown  by  the  abruptness  of  the  attack,  the  suddenness  with  which  ti* 
paroxysm  frequently  ends,  and  the  completeness  with  which  it  dis- 
appears, leaving  no  trace  of  the  affection  except  a  certain  amount 
of  soreness  and  prostration.  Dr.  Ucberden  and  others  have  attri- 
buted the  pain  to  spasm ;  but  a  spasmodic  contraction  of  tb«  heart 
sufficient  to  occasion  such  prolonged  as  well  as  intense  suffering 
would  be  incompatible  with  life.  Disturbance  of  the  muscular 
action  of  the  heart  is  not,  as  a  rule,  proportionate  to  the  amount  of 
pain.  The  pain  in  some  instances  is  extreme,  while  the  movements 
of  the  heart  are  but  little  disturbed.  The  violent  and  disorders! 
action  which  undoubtedly  constitutes  an  element  of  the  paroxyaoM 
of  angina,  may  be  said  to  be  spasmodic,  but  in  the  same  sense  that 
functional  disturbance,  or  palpitation,  occurring  under  other  cu> 
cumstances,  involves  spasm.  That  this  element  is  distinct  from  ike 
painful  element,  is  shown  by  the  fact  that  functional  distarbaaa 
of  tbe  heart,  be  it  ever  so  great,  is  rarely  accompanied  by  inach 
pain.  Neuralgic  pain,  and  disturbed  muscular  action  of  tbe  bant, 
are  thus  two  elements  of  angina,  which  although,  associated,  an 
pathologically  distinct.  The  term  cardiafgia,  were  it  not  appropriated 
to  denote  pain  supposed  to  be  referable  to  the  cardiac  extremity  of 
the  stomach,  would  be  a  more  appropriate  name  than  angina.  far 
the  aflection  under  consideration.  This  term  is  applied  by  Forget 
to  pain  seated  in  the  heart.1 

As  regards  the  pathological  relations  of  angina,  it  involves,  is 
general  terms,  the  existence  of  some  organic  affection  of  tbo  bent 
If  this  rule  be  not  invariable,  the  exceptions  are  so  few  that  tbey 
may  practically  be  disregarded.  Of  45  cases  in  which  tbe  pcav 
mortem  appearances  wore  recorded,  collected  from  various  sources, 


1  Op.  cit. 
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and  analyzed  by  Sir  John  Forbes  in  an  essay  published  fifteen 
years  ago,1  the  heart  was  reported  to  be  unaffected  iu  two  instances 
only ;  and  in  view  of  the  fact  that  certain  morbid  conditions  of  the 
heart  have  not  been  fully  recognized  until  within  late  y< 
must  he  considered  as  highly  probable  that  in  the  two  excepted 
instances,  structural  lesions  may  have  been  overlooked.  Assuming 
the  constancy  of  organic  disease,  does  angina  involve  the  existence 
of  any  particular  kind  of  lesion  ?  In  answer  to  this  question,  dis- 
sections show  that  the  lesions  found  in  different  cases  are  not 
uniform,  and  that  they  do  not  agree,  invariably,  in  any  one  or  more 
appreciable  morbid  alterations.  The  heart  may  or  may  not  be 
enlarged.  Valvular  lesions  are  either  present  or  wanting.  Calcifi- 
cation of  the  coronary  arteries  i3  the  only  appreciable  lesion  in 
Borne  cases,  but  in  other  cases  these  arteries  have  been  found  to  be 
entirely  healthy  and  free  from  obstruction.  Fatty  degeneration 
and  softening  are  sometimes  observed,  but  by  no  means  as  a  rule. 
Io  the  two  most  severe  cases  that  have  fallen  under  my  observation, 
death  being  in  both  due  to  the  angina,  the  substance  of  the  heart 
was  firm,  presenting  no  appearance  of  fatly  change.  In  short,  angina 
boa  no  settled  anatomical  character  beyond  the  fact  that  it  is  inci- 
dental to  organic  disease  of  some  kind.  The  affection  occurs  uftener 
in  connection  with  lesions  seated  in  the  aorta  than  elsewhere. 
Aortic  lesions  were  present  in  24  of  39  cases  analyzed  by  Dr.  Forbes. 
Judging  from  physical  signs,  as  well  as  the  results  of  dissection,  in 
the  cases  that  have  fallen  under  my  observation,  I  should  say  that 
lesions  of  the  aorta  or  the  aortic  orifice  are  present  in  much  the 
larger  proportion  of  instances.  But  that  these  lesions  are  MM 
essential  is  sufficiently  established.  Doubtless  some  one  or  Main 
particular  abnormal  conditions  are  common  to  all  the  cases  of 
organic  disease  of  the  heart  in  which  angina  occurs.  Logically  con- 
■  l.  this  is  certainly  more  than  probable.  But  the  nature  and 
seat  of  these  conditions  are  yet  to  he  determined.  With  onr  pre- 
sent knowledge  we  have  nothing  but  conjectures  on  this  point. 
will  be  no  advantage,  in  a  practical  point  of  view,  in  con- 
si'lemig  these.  I  will  simply  remark  that  the  hypothesis  which 
attributes  the  occurrence  of  angina  to  simple  weakness  of  the  heart, 
seems  to  me  to  be  without  any  foundation.  Not  only  is  the  heart 
weakened  in  a  host  of  cases  of  dilatation  and  fatty  degeneration, 

1  Cyclopaedia  of  jiractii  til  tsvilk'ine,  firt.  Anginfc  Pectoris.  I  include  in  lb"  num- 
ber of  cues  of  uardiao  disease,  those  (four  in  number)  in  which  obesity  of  the 
heart  only  existed. 
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without  the  occurrence  of  angina,  but  weakness  by  no  means  exists 
uniformly  in  the  cases  in  which  angina  occurs.  In  several  of  the 
instances  which  have  come  under  my  observation,  a  paroxysm  of 
angina  was  the  first  event  to  denote  the  existence  of  cardiac  disease, 
and  patients  continue  for  a  long  time  to  take  active  exercise,  per 
forming,  for  example,  severe  manual  labor,  without  any  inconveni- 
ence save  from  the  recurrence  of  angina.  In  the  two  severest  casei 
that  I  have  observed,  the  patients,  even  a  few  weeks  before  death, 
were  confident  of  their  ability  still  to  work,  if  the  frequent  attacks 
could  be  prevented.  These  facts  are  inconsistent  with  much  weak- 
ness of  the  heart.  Moreover,  the  physical  signs  in  certain  cases, 
for  a  longer  or  shorter  period,  show  that  the  heart  acts  with  vigor, 
and,  in  some  instances,  with  the  abnormal  power  incident  to  hyper- 
trophy. 

According  due  weight  to  the  facts  just  presented,  angina  pectoris 
is  to  be  considered  as  a  neuropathic  affection,  incidental  exclusively 
to  organic  affections  of  the  heart,  and  dependent  on  condition 
pertaining  to  the  different  forms  of  cardiac  lesions,  which,  it  must 
be  confessed,  have  not,  as  yet,  been  ascertained.  With  this  view 
of  its  pathology,  is  it  properly  a  distinct  affection,  or,  in  other 
words,  an  individual  disease  ?  Some  writers  are  of  opinion  that  it 
should  be  regarded  merely  in  the  light  of  a  symptom.1  It  is 
symptomatic  of  cardiac  disease,  but  not  of  any  one  of  the  varied 
lesions  to  which  the  heart  is  subject.  It  embraces  a  group  of 
phenomena  which  are  striking  and  distinctive.  It  derives  from  its 
peculiar  features  a  strongly -marked  individuality.  It  places  the 
patient  in  great  danger,  irrespective  of  the  lesions  with  which  it  is 
connected,  so  far  as  the  latter  are  appreciable.  It  has,  thus,  all  the 
attributes  of  a  distinct  affection,  exclusive  of  the  fact  that  it  is 
secondary,  i.  e.,  dependent  on  pre-existing  disease,  and  this  is  true 
of  not  a  few  individual  diseases. 

Angina  pectoris  is  a  rare  affection.  Of  over  one  hundred  and 
fifty  cases  of  organic  disease  of  the  heart,  as  evidenced  either  by 
the  results  of  examination  after  death  or  well-marked  physical 
signs,  the  histories  of  which  are  before  me,  this  complication 
existed  in  seven  only.  This  infrequency  shows  that  it  depends  on 
conditions  which,  so  far  from  being  associated  with  structural 
lesions  as  a  rule,  are  quite  exceptional.  Its  connection  with 
organic  disease  of  the  heart  might  be  considered  as   merely  & 

1  e.  g.  Bellingham,  op.  cit. 
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coincidence,  were  it  not  that  it  occurs  only  in  this  connection. 
With  reference  to  the  constant  coexistence  of  organic  disease,  some 
writers,  it  should  be  remarked,  hold  to  ihe  opinion  that  the  ailec- 
tion  may  occur  independently  of  any  cardiac  lesions.  The  rare 
instances,  reported  many  years  ago,  in  which  the  heart  was  declared 
to  he  free  from  disease,  have  already  been  explained  by  supposing 
that  abnormal  appearances  which  had  not  then  been  studied  were 
overlooked.  Another  source  of  error  is  in  confounding  with  true 
angina  certain  neuralgic  affections  which  simulate  some  of  its  phe- 
nomena. In  certain  cases  of  hysteria,  for  example,  pain  is  referred 
to  the  preecordia,  radiating,  perhaps,  in  various  directions,  possibly 
extending  to  the  left  shoulder  and  arm,  and  accompanied  by  palpi- 
tation, but  without  the  signs  of  organic  disease.  These  are  aptly 
styled  by  Dr.  Walshe  cases  of  pseudo-angina.  They  bear  but  a 
remote  resemblance  to  well-marked  cases  of  angina  associated  with 
cardiac  lesions,  and  it  seems  warrantable,  with  our  present  know- 
ledge, to  limit  the  application  of  the  term  angina  to  the  latter. 

The  affectiou  is  observed  much  oftencr  in  males  than  in  females. 
Of  88  cases  analyzed  with  reference  to  this  point  by  Dr.  Forbes,  b'O 
were  males  and  8  females.  This  immense  disproportion  shows  that 
a  very  decided  causative  influence  pertains  to  sex.  A  similar 
influence  belongs  to  age.  Of  these  8S  cases,  in  72  the  age  exceeded 
fifty  years.  The  rule  with  respect  to  sex,  as  well  as  age,  however, 
it  is  to  be  borne  in  mind,  is  not  without  exceptions.  I  have  met 
with  the  affection  well  marked  in  a  female  of  twenty  years  of  age, 
who  subsequently  died  suddenly  during  an  attack.  It  has  been 
supposed  to  occur  oftener  in  the  higher  than  in  the  lower  walks  of 
life,  but  statistical  data  for  this  opinion  are  wanting. 

It  is  a  very  serious  affection,  not  only  in  consequence  of  the 
suffering  which  it  occasions,  and  as  denoting  an  organic  affection 
of  the  heart,  but,  intrinsically,  it  involves  great  danger.  In  a  large 
proportion  of  cases,  death  occurs  suddenly,  probably  from  arrest  of 
the  heart's  action  either  by  spasm  or  paralysis.  This  may  take 
place  in  one  of  the  early  paroxysms.  Instances  of  this  kind  are 
given  by  Dr.  Latham.1  But  generally  the  paroxysms,  becoming 
progressively  more  severe,  recur  with  more  and  more  frequency, 
and  the  fatal  result  is  preceded  by  a  period  of  intense  suffering, 
varying  greatly  in  duration  in  different  cases,  la  many  of  these 
cases,  the  organic  lesions,  irrespective  of  the  angina,  are  not  such 


1  Leolures  oa  Diseases  of  the  Heart,  Am.  ed.,  1847,  p.  3 
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as  to  be  incompatible  with  a  much  longer  duration  of  life.  The 
complication  of  angina,  therefore,  in  cases  of  cardiac  disease,  adds 
greatly  to  the  gravity  of  the  prognosis.  It  is,  however,  to  be  borne 
in  mind  that  a  patient  may  experience  one  or  more  severe  attacks 
of  this  affection  without  further  recurrence  of  the  paroxysms.  I 
have  already  referred  to  an  instance  of  this  kind  which  has 
occurred  under  my  observation.  There  is  some  ground  for  hope, 
therefore,  that  the  affection  will  not  continue ;  but,  it  must  be  con- 
fessed, the  chances  against  a  favorable  termination  preponderate  so 
vastly  that  such  a  .hope  is  truly  a  forlorn  one.  Few  affections  an 
more  indeterminate  as  regards  duration  than  this.  It  may  destroy 
life  quickly,  or  after  a  lapse  of  time  varying  from  a  few  weeks  to 
many  years. 

The  diagnosis  of  angina  pectoris  is,  in  general,  easily  made,  pro- 
vided the  practitioner  have  a  clear  idea  of  its  distinctive  featum 
Its  paroxysmal  character,  the  attack  generally  being  remarkably 
abrupt,  and  often  ending  as  abruptly ;  the  brief  duration,  in  most 
instances,  of  the  paroxysms;  the  intensity  of  the  neuralgic  pain, and 
its  radiation  in  different  directions,  in  most  instances  extending  to 
the  left  shoulder  and  arm ;  the  sense  of  suffocation ;  the  feeling  of 
approaching  death;  the  indescribable  anguish;  the  pallor,  anxiety, 
and  apprehension  depicted  in  the  countenance — these  are  diagnostic 
characters  which,  in  well-marked  examples,  leave  no  room  for  doubt 
as  to  the  nature  of  the  affection.  Paroxysms  of  dyspnoea  or  cardiac 
asthma,  which  are  apt  to  occur  in  the  progress  of  diseases  of  the 
heart,  present  points  of  difference  so  obvious  that  they  need  never 
be  mistaken  for  paroxysms  of  angina.  Their  most  prominent  and 
distinctive  feature,  as  the  name  dyspnoea  implies,  is  difficulty  of 
breathing.  The  sense  of  the  want  of  breath  is  the  chief  source  of 
suffering.  The  efforts  of  breathing  are  labored.  The  patient,  in- 
stead of  remaining  perfectly  quiet,  is  generally  restless,  frequently 
changing  his  position  with  the  hope  of  finding  relief.  This  diffi- 
culty of  respiration  does  not  belong  to  the  history  of  angina.  In  the 
paroxysms  of  the  latter  the  breathing  is  never  extremely  labored, 
and  the  patient  often  restrains  voluntarily  the  respiratory  move- 
ments, for  fear  of  increasing  his  distress  and  sense  of  danger.  Par- 
oxysms of  cardiac  asthma  rarely  occur  with  the  same  abruptness 
as  those  of  angina;  nor  do  they  end  abruptly;  and  they  are,  as  a 
rule,  of  much  longer  duration.  They  are  rarely  attended  by  acute 
pain.  They  are  not  characterized  by  that  intense,  undefinable  an- 
guish and  feeling  of  approaching  death  which  distinguish  an  attack 
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of  angina.  A  patient  suffering  from  dyspncea,  however  intense, 
looks  forward  to  relief  and  comparative  comfort.  A  patient  at- 
tacked severely  with  angina  feels  that  he  is  momentarily  in  danger 
of  death,  and  that,  were  the  paroxysm  to  continue,  he  must  inevita- 
bly die.  In  short,  if  these  two  affections  are  sometimes  confounded, 
it  is  from  inattention  to  the  points  involved  in  the  differential 
diagnosis.  It  is  not  impossible,  however,  as  already  stated,  for 
paroxysms  of  angina  and  of  dyspncea  to  occur  in  combination. 

It  is  somewhat  less  easy  to  discriminate  between  true  angina  and 
certain  neuralgic  pains  occurring  under  circumstances  which  cause 
them  to  simulate,  to  some  extent,  paroxysms  of  the  former.  In- 
stances, however,  in  which  there  is  much  real  difficulty  must  be 
very  rare.  The  cases  of  pseudo-angina,  to  which  reference  has 
been  already  made,  are  observed  in  connection  with  hysteria,  inter- 

iieuralgia,  dyspepsia,  anajmia,  occasionally  gout,  etc.  They 
are  characterized  by  pain,  more  or  less  severe,  in  the  neighborhood 
of  tb«  pracordia,  extending  thence  in  various  directions,  associated 
with  functional  disturbance  of  the  heart's  action,  and  the  mental 
uneasiness  and  apprehension  which  the  latter  almost  invariably 
occasions.  These  cases,  exclusive  of  gouty  subjects,  occur,  as  a 
role,  prior  to  the  age  when  persons  are  subject  to  angina.  They 
are  most  apt  to  be  met  with  among  the  young,  and  perhaps  quite 
as  often  among  females  as  among  males.  The  acuteness  ■_>!'  pria 
which  characterizes  attacks  of  angina,  the  anguish,  and  the  sense 
fiMg,  are  wanting,  or,  if  the  latter  be  present,  it  proceeds  from 
the  vague  fear  excited  by  unusual  sensations,  and  does  not  consist  in 
a  feeling  so  iutense  and  defined  that  it  cannot  be  resisted.  Pseudo- 
angina,  moreover,  lacks  the  abruptness  of  the  beginning  and  ending 
of  the  paroxysms,  as  well  as  the  brief  duration,  which  characterize 
true  angina  in  the  great  majority  of  cases.  The  associated  disorders 
are  different.  Persons  affected  with  pseudo-angina  are  hysterical, 
anaemic,  dyspeptic,  etc.,  and  the  nervous  system  is  manifestly  dis- 
ordered. On  the  other  band,  persons  are  often  attacked  with  true 
angina  when  apparently  in  good  health,  and,  at  all  events,  the  dis- 
orders just  referred  to  are  rarely  found  associated  with  it.     The 

Mbm  of  organic  disease  of  the  heart  is  to  be  considered.  In 
most  instances  of  angina  pectoris,  cardiac  lesions  are  determinable 
by  physical  signs;  and,  assuming,  as  has  been  done,  that  the  affec- 
tion always  involves  structural  lesions  of  some  kind,  thi3  is  a  point 

■1   to  weight  in  the  diagnosis.     In  cases  of  true  angina  we 
ject  to  find,  on  exploring  the  chest,  evidence  of  organic  dis- 
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ease  of  the  heart,  and,  in  the  majority  of  cases,  signs  of  aortic  lesions; 
in  cases  of  simulated  angina  we  may  expect  to  find  only  functional 
disturbance  of  the  organ.  If  the  pain  which  bears  some  resem- 
blance to  that  of  angina  be  due  to  intercostal  neuralgia,  the  latter 
affection  is  determined  by  finding  tenderness  on  pressure  limited  to 
circumscribed  spaces,  by  the  side  of  the  spinous  processes  of  the 
vertebrae  behind,  in  the  intercostal  spaces  on  the  lateral  surface  of 
the  chest,  and  near  the  median  line  in  front,  tenderness  at  these 
points  being  diagnostic  of  that  affection.  Finally,  the  question  as 
regards  the  differential  diagnosis  between  true  and  false  angina  can 
only  arise  when,  if  true  angina  be  present,  it  is  remarkably  mild, 
and  the  instances  in  which  this  affection  is  not  severe  are  very  rare 
exceptions  to  a  general  rule. 

Neuralgic  pain  is  sometimes  incidental  to  the  various  forms  of 
organic  lesion  of  the  heart,  without  constituting  angina  pectoris. 
As  a  symptom  of  cardiac  lesions,  exclusive  of  angina,  it  is  rarely 
present  in  a  marked  degree,  and  often  wanting.  Pain  may  be  due 
to  the  coincidence  of  intercostal  neuralgia,  but  in  some  instances  it 
is  evidently  seated  within  the  chest  Aside  from  other  points,  the 
absence  of  the  strongly-marked  paroxysmal  character  of  angina 
suffices  for  the  discrimination.  There  is  no  evidence  that  the  exist- 
ence of  pain,  or  an  occasional  symptom  of  organic  disease  of  the 
heart,  denotes  greater  liability  to  paroxysms  of  angina  than  if  thiB 
symptom  were  not  present 

The  treatment  of  angina  pectoris  embraces,  1st  The  means  to  be 
employed  to  diminish  the  severity  and  shorten  the  duration  of  the 
paroxysms ;  and,  2d.  Measures  in  the  intervals  to  postpone  or  pre- 
vent the  recurrence  of  the  paroxysms. 

The  severity  of  the  pain  during  the  attack,  and  its  neuralgic 
character,  point  to  the  propriety  of  opium ;  and  clinical  experience 
shows  that  this  remedy  is  more  efficient  than  any  other,  in  afford- 
ing relief,  and  bringing  the  paroxysm  to  a  close.  It  is  to  be  given 
in  doses  proportionate  to  the  amount  of  suffering,  and  repeated 
after  short  intervals  if  the  objects  be  not  attained.  The  form  of 
opiate  selected  should  have  reference  to  a  prompt  effect  Lauda- 
num, the  black  drop,  or  an  aqueous  solution  are  preferable  to  the 
powder  or  solid  gum,  on  account  of  the  more  speedy  action  of  the 
former ;  but  the  salts  of  morphia  are  still  more  eligible  in  conse- 
quence of  the  ease  with  whioh  they  are  given,  and  the  greater 
certainty  of  their  being  retained.  A  convenient  mode  of  adminis- 
tration is  to  place  a  grain  upon  the  tongue.    The  succedanea  of 
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opium,  such  as  belladonna,  hyoscyamus,  etc.,  are  not  sufficiently 
effective.  They  may  be  employed,  however,  when  the  paroxysms 
recur  repeatedly  during  the  day,  and  it  is  not  deemed  judicious  to 
continue  to  prescribe  opium  freely.  Diffusible  stimulants  are  to  be 
given  at  short  intervals.  Brandy,  or  other  kinds  of  spirit,  may  be 
employed ;  also  the  ethereal  preparations  and  the  carbonate  of  am- 
monia. Revulsive  applications  which  act  quickly,  are  indicated, 
viz.,  sinapisms,  dry  cupping,  vesication  with  strong  aqua  ammonia, 
hot  fomentations,  and  stimulating  pediluvia.  These  several  means 
are  to  be  combined  as  convenience  and  the  judgment  of  the  prac- 
titioner may  dictate  in  individual  cases.  The  unexpected  occur- 
rence of  the  paroxysms  and  their  brief  duration,  frequently  render 
it  impracticable  to  obtain  medical  aid  before  the  attack  has  passed 
off.  It  is  therefore  important  for  the  physician  to  give  directions 
concerning  the  course  to  be  pursued,  in  his  absence,  in  the  event 
of  a  recurrence  of  the  paroxysms — an  event  to  be  expected,  sooner 
or  later,  after  an  attack  has  been  once  experienced.  Efficient 
treatment  may  often  accomplish  much  toward  lessening  the  inten- 
sity, and  perhaps  the  continuance  of  paroxysms  in  certain  cases. 
But  when  the  liability  to  their  recurrence  is  such  that  they  succeed 
eacli  other  after  brief  intervals,  and  are  produced  by  slight  causes, 
palliative  measures,  which  unhappily  are  all  that  cau  be  resorted 
to,  succeed  but  imperfectly.  I  have  known  the  inhalation  of 
chloroform  to  be  employed  in  one  case  of  this  description,  the 
-t  case  that  has  come  under  ray  observation,  with  marked 
relief;  and,  indeed,  in  that  case,  this  after  a  time  was  the  only  pal- 
liative that  could  be  relied  upon. 

Under  the  head  of  '  measures  to  postpone  or  prevent  the  recur- 
rence of  the  paroxysms,'  little  is  to  be  said.  Rational  treatment 
based  on  knowledge  of  the  particular  morbid  condition  or  conditions 
involved  in  cardiac  lesions,  on  which  the  affection  is  immediately 
dependent,  cannot  be  laid  down ;  for  this  knowledge  is  not  yet 
acquired.  Nor  haH  clinical  experience  led  to  the  discovery  of  the 
means  of  striking  at  the  pathological  root  of  the  affection.  There 
is  no  special  medication  to  be  pursued  in  cases  of  angina,  with  the 
hope  of  effecting  a  cure;  and  it  is  doubtful  if  any  remedies  exert 
a  positive  influence  in  lengthening  the  period  of  exemption  from 
recurring  nttacks.  Owing  to  the  variableness  of  the  intervals  be- 
tween the  paroxysms,  the  lattor  effect  may  be  imputed  to  remedies, 
when  a  protracted  respite  occurs  merely  as  n  coincidence.  In  a 
case  in  which  the  paroxysms  had  for  some  time  recurred  almoBt 
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daily,  I  was  led  to  prescribe  digitalis  aud  byoscyamns,  which  wrra 
taken  in  doses  sufficient  to  affect  the  pulse  distinctly  and  obscure 
the  vision.  The  patient  was  free  from  the  affection  for  three  weeks. 
He  imagined  that  he  was  cored,  and  was  greatly  elated.  The  pa- 
roxysms, however,  returned,  becoming  more  frequent  and  severe, 
and  the  case  ended  fatally  in  a  few  months.  Here  was  apparently 
a  temporary  suspension  of  the  malady  as  a  result  of  certain  reme- 
dies; but  it  is  perhaps  more  reasonable  to  infer  from  the  iaefficacr 
of  these  remedies  in  other  cases,  that  the  prolonged  interval  after 
their  use  in  this  instance,  was  merely  a  sequence,  not  a  consequence, 
The  treatment,  after  an  attack  of  angina  has  occurred,  with  a 
view  to  postpone  or  prevent  the  recurrence  of  the  paroxysms, 
resolves  itself  into,  1st.  That  indicated  by  the  existing  cardiac-  dis- 
ease; and,  2d.  Avoiding,  as  far  as  practicable,  all  exciting  causes. 
Certain  affections  of  the  heart  are  always  present,  the  existence  of 
which  was,  perhaps,  not  known  prior  to  the  attack  of  angina.  Tie 
nature  and  extent  of  these  affections  in  different  cases  are  to  be 
determined  as  fully  as  possible  with  our  present  means  of  investi- 
gation, and  that  treatment  pursued  which  would  be  indicated  bad 
the  angina  not  occurred.  It  may  reasonably  be  presomed  thai  ths 
treatment  which  is  most  judicious,  in  view  of  the  lesions  with 
which  the  heart  is  affected,  will  be  likely  to  prove,  in  a  greater  or 
lees  degree,  useful  with  reference  to  the  recurrence  of  the  paroxysms 
of  angina.  The  indications  falling  under  this  head  have  already 
been  considered  in  treating  of  the  different  forms  of  organic  dis- 
ease of  the  heart  in  previous  chapters.  The  exciting  causes  to  bt 
avoided  are  those  which  experience  shows  are  likely  to  occasion 
recurrence  of  the  paroxysms.  Strong  mental  excitement,  violest 
muscular  exercise  of  any  kind,  and  especially  walking  rapidly,  oi 
ascending  an  acclivity  against  the  wind,  excesses  in  eating  or 
drinking,  etc,  have  been  observed  to  bring  on  an  attack.  By 
scrupulously  avoiding  these  and  other  exciting  causes,  which  an 
peculiar  to  the  individual  experience  of  persons  affected,  it  is  highly 
probable  that  paroxysms  may  be  warded  off  which  would  other- 
wise have  occurred.  Important,  however,  as  is  this  part  of  the 
treatment,  its  effect  is  limited.  Paroxysms  often  occur  when  they 
are  not  referable  to  any  exciting  cause.  And  when  thus  referable, 
it  is  probable  that  often  the  exciting  cause  (as  the  name  implies' 
only  determines  the  particular  moment  when  the  paroxysm  takrs 
place,  anticipating  somewhat  the  time  when  it  would  have  o 
spontaneously. 
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ENLARGEMENT  OF  THE  THYROID  BODY  AND  PROMINENCE 

OF  THE  EYES. 


The  occurrence  of  enlargement  of  the  thyroid  body  and  promi- 
nence of  the  eyes,  in  certain  oases  of  cardiac  disease,  may  be 
conveniently  noticed  in  the  present  connection,  although,  as  will 
presently  appear,  it  is  by  no  means  certain  that  these  events 
necessarily  involve  the  existence  of  any  organic  affection,  and, 
indeed,  that  they  depend  on  an  abnormal  state  of  the  heart,  cannot 
perhaps  be  considered  as  conclusively  established.  It  is  only 
within  late  years  that  the  attention  of  clinical  observers  has  been 
directed  to  these  events,  as  connected  with  cardiac  disease.  The 
coincidence  of  enlargement  of  the  thyroid  body  with  affections  of 
the  heart  was  observed  by  Dr.  Parry  in  seven  cases.1  A  few 
instances  had  previously  been  reported.  Subsequently,  Dr.  Graves 
dwelt  upon  this  coincidence  in  his  Lectures  on  Clinical  Medicine, 
published  in  1835,  giving  some  cases  that  had  fallen  under  his 
observation.  Still  more  recently,  the  coexistence  of  prominence  of 
the  eyes,  together  with  enlargement  of  the  thyroid  body,  has 
attracted  attention.  Gases  have  been  reported  by  Dr.  McDonnell 
and  Sir  Henry  Marsh,  of  Dublin,  and  by  Dr.  Stokes.  The  latter, 
in  his  late  work  on  the  Diseases  of  the  Heart  and  the  Aorta,  devotes 
considerable  space  to  the  consideration  of  the  subject.  In  our  own 
country,  Dr.  Isaac  E.  Taylor  has  contributed  an  elaborate  paper, 
containing  an  account  of  two  cases  which  he  has  himself  observed.* 
Dr.  Begbie,  of  Edinburgh,  and  Eobert  Taylor,  Esq.,  of  London, 
have  also  reported  cases.  The  latter  gives  the  details  of  four  cases 
which  have  fallen  under  his  own  observation,  and  an  analysis,  with 
regard  to  certain  points,  of  twenty  cases  collected  from  various 
sources.3 

The  enlargement  of  the  thyroid  body  is  variable  in  degree,  being 
considerable  in  some  instances,  but  never  so  great  as  is  often  seen 

1  "  Collections  from  the  unpublished  Medical  Writings  of  the  late  Caleb  Ililliard 
Parry,  M.  D.,"  London,  1825. 

*  New  York  Medical  Times,  vol.  11.,  No.  3,  December,  1852.  Aocounts  of  two 
cases,  with  remarks,  and  references  to  the  literature  of  the  subject,  by  Prof.  H.  J. 
Bigelow,  Dr.  Morland,  and  Dr.  John  S.  Flint,  are  contained  in  an  article  which  has 
appeared,  since  the  printing  of  this  work  has  been  commenced,  in  the  Boston  Med. 
and  Surg.  Journal,  vol.  lxi.  No.  2,  August  11, 1859. 

*  London  Medical  Times  and  Gazette,  May  24, 1856,  and  the  American  Journal 
of  Medical  Sciences,  July,  1856,  page  258. 
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in  the  ordinary  form  of  broncbocele  or  goitre.  According  t 
Graves,  the  limited  extent  of  the  enlargement  is  a  po 
of  its  connection  with  an  abnormal  condition  of  the 
lobes  of  the  thyroid  body  may  be  affected  equally,  or  the  size  of 
one  lobe  may  be  disproportionately  increased.  Having  attained  to 
a  certain  bulk,  the  enlargement  ceases  to  be  progressive,  and  the 
swelling  remains,  temporarily  or  permanently,  in  a  stationary  con- 
dition. Its  size  has  been  observed,  however,  to  fluctuate  betweea 
certain  limits,  varying  with  the  action  of  the  heart.  A  strong 
arterial  pulsation  is  felt  when  the  hand  is  placed  over  the  minor, 
and  frequently  a  tremor  or  thrill  resembling  that  communicated 
by  an  aneurismal  varix.  Dr.  Stokes  cites  an  instance  in  v  I 
was  mistaken  for  aneurism.  An  arterial  bellows  murmur  is  pro- 
duced within  the  tumor,  and,  in  some  instances,  also  a  continuoai 
venous  hum.  The  latter  is  sometimes  musical,  and  baa  been 
known  to  be  sufficiently  loud  to  attract  the  attention  of  the  patient 
Unusual  pulsation  of  the  arteries  of  the  neck  coexists  with  arterial 
murmur.  The  inferior  thyroid  arteries  have  been  found  to  become 
much  enlarged.  The  cervical  veins  are  notably  dilated,  and  yield 
a  continuous  murmur  or  hum. 

These  phenomena  pertaining  to  the  thyroid  body  in  the  great 
majority  of  cases  have  been  observed  in  females.  They  have  not 
been  observed  to  occur  before  puberty.  Hysterical  symptoms  have 
been  present  in  some  instances.  Neuralgia  is  an  occasional  con- 
comitant. Aufumia  coexists  generally.  As  regards  the  heart,  the 
cases  have  been  characterized  by  long-continued,  excessive  action 
of  the  organ,  or  frequently  recurring  palpitation.  The  physical 
evidence  of  organic  disease  has  in  some  instances  been  present  and 
sometimes  wanting.  The  amount  of  information  obtained  by  exa- 
minations after  death  is,  as  yet,  meagre.  In  a  fatal  case  reported 
by  Dr.  Marsh  with  the  autoptical  appearances,  the  heart  was  en- 
larged, especially  the  auricles,  and  the  auriculo-ventricular  valref 
on  both  sides,  more  especially  on  the  right  side,  were  thickened  by 
morbid  deposit.  In  another  instance,  communicated  to  Dr.  Stoke* 
by  Professor  Smith,  of  Dublin,  slight  aortic  lesions  existed,  and  lb* 
left  ventricle  was  largely  hypertrophied  and  dilated.  In  a  third 
case,  detailed  by  Dr.  Begbic,  the  heart  was  large,  soft,  and  flaccid; 
all  the  cavities,  but  especially  the  ventricles,  were  dilated,  and  the 
valves  were  sound. 

My  own  experience  furnishes  but  little  with  regard  to  this  sub- 
ject.    It  is  not  improbable  that  examples  may  have  fallen  under 
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my  observation  without  having  been  noted,  inasmuch  as  my  atten- 
tion has  been  directed  to  the  subject  only  for  the  last  four  or  five 
years.  Within  this  period  I  have  met  with  three  instance.?  of  an 
enlarged  and  pulsating  thyroid  body  in  connection  with  a  notable 
degree  of  cardiac  disorder.  In  all  these  instances  the  patients  were 
females.  In  one  the  patient  was  twenty-seven  years  of  age,  had 
been  married  eleven  years,  and  had  had  five  children,  four  of  which 
she  had  nursed  for  twelve  months.  At  the  time  of  my  examination 
she  was  five  months  advanced  in  pregnancy,  and  her  youngest  child 
was  two  years  of  age.  The  enlargement  of  the  thyroid  body  com- 
menced shortly  after  the  last  confinement.  It  was  considerably 
enlarged,  and  pulsated  strongly.  It  is  not  noted  whether  murmurs 
and  fremitus  existed  in  the  tumor.  She  had  suft'ered  from  inordi- 
nate action  of  the  heart  for  a  year  and  a  half.  The  action  of  the 
heart  was  not  irregular,  and  the  pulse  numbered  one  hundred  and 
twelve.  Her  appearance  was  not  in  a  marked  degree  anaemic.  She 
was  affected  with  intercostal  neuralgia.  The  impulse  of  tho  heart 
was  abrupt  and  smart,  with  violent  shock,  but  no  heaving.     No 

filial  murmur  was  discovered.     Tho  Bounds  were  normal. 

■  bo  the  large  development  of  the  mammae,  it  was  not  easy  to 
determine  the  size  of  the  heart.  The  patient  was  from  a  dishimv, 
and  the  subsequent  history  of  the  case  is  unknown.  In  the  second 
case  the  age  of  the  patient  was  fifty-seven.  She  was  the  wife  of  a 
farmer,  and  had  been  accustomed  to  bard  work  in  the  management 
of  a  dairy.    Menstruation  had  ceased  three  years  before.    Thirteen 

priof  to  my  examination  she  had  acute  articular  rheumatism. 
For  more  than  a  year  she  had  been  troubled  with  palpitation, 
occurring  especially  at  night,  and  produced  by  any  excitement.  It 
was  unattended  by  dyspneea.  Considerable  enlargement  of  the 
I  body  had  existed  for  about  a  year.  On  my  first  examina- 
tion no  murmur  was  discovered.  The  situation  of  the  apex-beat 
was  normal;  the  force  of  the  impulse  was  not  increased,  and  no 
abnormal  modifications  of  the  heart-sounds  were  observed.  A  year 
afterward  a  soft  systolic  bellows  murmur  over  tho  apex  was  dia* 
1,  without  any  other  signs  of  organic  disease.  The  palpi- 
tations still  continued.  The  subsequent  history  is  not  known.  The 
third  case  came  under  observation  quite  recently.  The  patient  is  a 
young  girl  aged  nineteen,  presenting  a  healthy  aspect,  the  counte- 
nance not  denoting  antenna.  She  had  been  conscious  of  increased 
action  of  the  heart  for  a  year.  The  pulse  was  one  hundred  and 
'only,  and  had  been  even  more  frequent     The  enlargement  was 
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moderate,  the  body  on  the  right  side  being  more  affected  than  Uul 
on  the  left.  There  existed  strong  pulsation  and  a  beilows  murmur 
on  both  sides  over  the  tumors ;  also  arterial  bellows  murmur  tad 
venous  bum  over  the  carotids  and  jugular  veins.  The  heart-sound* 
in  this  case  were  intensified,  but  otherwise  not  abnormal.  Noendo- 
cardial  murmur  was  discovered,  and  the  heart  did  not  appear  to  be 
enlarged.     Prominence  of  the  eyeball  existed  in  this  caw. 

The  view  taken  by  Drs,  Graves  and  Stokes  of  the  pathological 
connection  supposed  to  exist  between  enlargement  of  the  thyroid 
body  and  an  abnormal  condition  of  the  heart  is,  that  the  former 
may  occur  in  consequence  of  undue  rapidity,  irregularity,  and  form 
of  cardiac  action,  persisting  for  a  sufficiently  long  period.  Agree- 
ably to  this  view,  the  heart  may  or  may  not  be  affected  with  organic 
disease.  Prolonged  functional  excitement  appears  to  be  regarded 
as  the  essential  abnormal  condition,  and  this  condition  may  be 
associated  with  different  lesions,  or  the  organ  may  be  structural!/ 
sound.  In  the  majority  of  the  cases  which  have  been  reported, 
physical  signs  have  beeu  present  denoting  either  enlargement  or, 
some  organic  change.  It  is  evident  that  the  subject  claims  farther 
clinical  study,  and  that  the  data  are  at  present  insufficient  to  war- 
rant positive  conclusions  respecting  the  nature  and  extent  of  the 
relations  existing  between  the  phenomena  pertaining  to  the  thyroid 
body  and  those  referable  to  the  heart. 

Prominence  of  the  eyes  has  been  observed  aa  a  concomitant  of 
the  affection  of  the  thyroid  body.  It  was  noted  by  Dr.  Parrr  it 
one  of  the  seven  cases  which  he  recorded  of  the  latter  affection. 
It  coexisted  and  was  more  or  less  marked  in  the  cases  reported  br 
the  other  observers  whose  Dames  have  beeu  mentioned.  The  ap- 
pearance of  the  eyes  is  peculiar  and  striking.  The  protuberance  of 
the  globes  renders  visible  a  broader  portion  of  the  tunica  albuginea 
surrounding  the  cornea  than  usual,  and  gives  to  the  countenance  a 
wild,  staring  expression,  which,  as  Dr.  Taylor  remarks,  when  ooot 
seen,  will  never  be  forgotten.  The  conjunctiva  and  other  coato 
may  remain  clear  and  transparent,  and  sometimes  the  eyes  acquire 
an  unusual  brilliancy.  The  pupil  is  not  affected.  Vision  is  nniftv 
paired.  The  condition  is  unattended  by  pain.  In  some  instance! 
the  projection  of  the  eyeballs  is  so  great  that  the  lids  are  unable  to 
cover  them,  and  the  patient  sleeps  with  the  eyes  partially  opea; 
yet  Dr.  Stokes  states  that  under  these  circumstances  the  seue  ef 
sight  did  not  Buffer,  and  ophthalmia  was  not  developed  in  a  case 
which  remained  under  his  observation  for  more  than  a  year.    The 
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affection  is  sometimes  developed  suddenly.  In  a  case  referred  to  by 
Dr.  Stokes  it  became  apparent  after  along-continued  fit  of  coughing 
and  retching.  An  instance  in  which  it  occurred  during  a  single 
night  is  related  by  Robert  Taylor. 

The  rationale  of  this  remarkable  appearance  of  the  eyes  is  not 
fully  understood.  Dr.  Stokes  attributes  it  to  enlargement  of  the 
eyeballs  from  an  increase  in  the  vitreous  and  aqueous  humors,  and 
considers  it  therefore  as  denoting  a  form  of  hydrophthalmia,  or 
general  dropsy  of  the  eye.  This  explanation  is  hardly  consistent 
with  the  absence  of  pain,  of  defect  of  vision,  etc.  It  is,  moreover, 
disproved  by  a  fact  stated  by  Robert  Taylor,  viz.,  the  balls  can  be 
readily  replaced  by  gentle  pressure.  The  hypothesis  of  Mr.  Dal- 
rymple  is  more  plausible.  He  attributes  it  to  "art  absence  of  the 
proper  tonicity  of  the  muscles  by  which  the  eyes  are  regained  in 
their  natural  positions  in  the  orbit,  and  some  amount  of  venous 
congestion  of  the  tissues  forming  the  cushion  behind  the  globes,'" 
From  the  cases  which  have  been  reported  it  would  appear  that  it  is 
almost  invariably  associated  with  enlargement  of  the  thyroid  body, 
and  that  the  latter  first  occurs.  Hence  there  is  room  for  the  con- 
jecture that  it  is  incidental  to  enlargement  of  the  thyroid  body,  and 
if  dependent  on  an  abnormal  condition  of  the  heart,  it  is  so  indi- 
rectly. Another  conjecture  is,  that  enlargement  of  the  thyroid 
body  and  prominence  of  the  eyes  are  different  effects  of  a  common 
pathological  condition,  whatever  it  may  be,  the  latter  effect  being 
less  frequent,  and  rarely  occurring  without  the  former. 

With  regard  to  this  subject,  I  cnn  contribute  from  my  own 
experience  even  less  than  with  regard  to  the  subject  just  considered. 
I  have  met  with  a  single  example  only,  and,  by  a  curious  coinci- 
dence, it  has  occurred  since  1  commenced  this  chapter.  The  ease 
bos  been  already  referred  to,  being  the  third  of  the  three  cases  uf 
which  an  account  was  given  io  connection  with  the  subject  of 
enlargement  of  the  thyroid  body.  Abnormal  rapidity  of  the  heart's 
action  preceded  the  prominence  of  the  eyes  for  seven  or  eight 
months.  The  projection  was  noticed  all  at  once,  nud  the  patient 
states  that  it  followed  violent  fits  of  coughing.  Both  eyes  were 
affected,  but  the  right  much  more  than  the  left.  The  thyroid  body 
was  also  more  enlarged  on  the  right  side  than  on  the  left.  The 
general  health  of  the  patient  has  been,  and  is  now  apparently  good. 
She  is  19  years  of  age,  and  presents  a  healthy  aspect.  The  coun- 
tenance does  not  denote  anosmia,  but  a  loud  venou3  hum,  as  well 

1  Quoted  from  article  by  Dr.  Taylor. 
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as  arterial  murmur,  exists  in  the  neck.  She  bad  bad  for  several 
weeks  a  dry  irritable  cough,  without  any  other  evidence  of  pa!- 
monary  disorder.  The  heart  did  sot  appear  to  be  enlarged ;  the 
sounds  were  normal,  except  that  they  were'  intensified,  and  no 
endocardial  murmur  was  discoverable.  The  palse  bad  ranged 
from  120  to  130.  At  the  time  of  my  examination,  it  was  120.  At 
that  time,  the  left  eye  projected  hat  slightly,  and  the  projection 
of  the  right  eye  bad  diminished.  Vision  was  unaffected ;  the  pupil) 
were  natural;  pressure  gave  no  pain,  and  there  was  no  injection  of 
the  vessels.  An  instance  was  once  related  to  me  by  a  Boo-medhsJ 
friend,  which  is  worthy  of  being  referred  to,  from  the  fact  that  the 
prominence  of  the  eyes  was  attributed  by  the  patient  and  her  family 
to  the  injudicious  use  of  iodine  to  resolve  enlargement  of  the  thy- 
roid body.  The  medical  attendant  was  held  responsible  for  the 
occurrence,  and  I  suspect  was  not  prepared  to  vindicate  hi""wtf 
by  asserting  the  existence  of  a  pathological  connection  between  the 
two  affections.  The  patient,  as  I  have  learned,  had  suffered  much 
and  long  from  disturbed  action  of  the  heart  prior  to  the  develop- 
ment of  these  affections.  In  the  case  which  has  recently  cone 
under  ray  observation,  a  tonic  course  of  treatment  has  been  pursued 
and  is  still  continued,  consisting  of  preparations  of  iron,  generoai 
diet,  and  exercise  in  the  open  air. 

It  is  evident  that  further  investigation  is  needed  to  elucidate  the 
pathological  character  and  relations  of  this,  as  well  as  the  associated 
affection  previously  considered.  With  our  present  knowledge,  the 
agency  of  an  abnormal  condition  of  the  heart  in  its  production, 
directly  or  indirectly,  cannbt  perhaps  be  considered  as  conclusivelv 
determined;  and  if  it  be  referable  to  the  heart's  action,  the  nature 
and  extent  of  its  connection  with  the  latter,  remain  to  be  ascertained. 
These  points  are  of  interest  and  importance,  but  their  discussion 
here  would  be  out  of  place.  It  is  proper,  however,  to  add  that  some 
writers  attribute  both  affections  to  the  co-existing  anaemia  which 
exists  in  a  marked  degree,  in  the  majority  of  cases.  This  i 
taken  by  Dr.  Begbie,1  and  also  by  Dr.  Taylor,  of  New  York,  and 
by  Robert  Taylor,  of  London,  in  the  articles  already  referred  lo. 

It  is  important,  of  course,  to  discriminate  between  prominence  of 
the  eyes,  supposed  to  be  incidental  to  an  affection  of  the  heart,  and 
the  enlargement  or  protrusion  due  to  certain  diseases  of  the  ere- 


'  "  Aikiiniii  and  its  Consequences  ;   Enlargement  of  the  Thjroid  Gland  & 
Lalls  :  Aastolft  and  Goitre,  are  they  related  ?"    Edinburgh  Mantklj  Jourmal,  *«t-  it 
Peb'y  1849. 
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ball,  tumor  within  the  orbit,  cerebral  disease,  etc.  This  is  not 
difficult.  The  fact  that  both  eyes  are  simultaneously  affected  ;  the 
coexistence  of  enlargement  of  the  thyroid  body,  of  disordered 
action  of  the  heart,  and,  generally  at  least,  of  anaamia ;  the  absence 
of  pain,  of  local  inflammation,  of  defective  vision,  and  of  symptoms 
pointing  to  the  brain  as  the  seat  of  disease,  render  the  diagnosis 
sufficiently  easy. 

The  prognosis  in  cases  in  which  enlargement  of  the  thyroid 
body  and  prominence  of  the  eyes  occur,  exclusive  of  the  cardiac 
lesions  with  which  they  may  be  associated,  is  not  unfavorable. 
Danger  to  life  is  not  involved  in  the  occurrence  of  one  or  both  of 
these  events.  Their  liability  to  continue  indefinitely,  the  incon- 
venience attending  them,  and  the  deformity  which  they  occasion, 
are,  however,  not  inconsiderable  evils.  The  final  result  will  depend 
on  the  coexisting  morbid  conditions.  It  would  be  injudicious  to 
encourage  confident  expectations  of  complete  recovery ;  but  marked 
improvement,  if  not  cure,  may  in  many,  if  not  most  instances,  be 
expected.  The  projection  of  the  eyeballs  often  disappears,  or 
diminishes  so  as  to  leave  only  a  slightly  unnatural  expression. 
The  thyroid  body  becomes,  after  a  time,  in  favorable  cases,  solid 
and  more  or  less  lessened  in  size,  the  pulsation,  thrill  and  murmurs 
gradually  disappearing.  These  changes  take  place  very  slowly. 
The  statements  just  made  embody  the  conclusions  drawn  by  Dr. 
Stokes  from  his  own  experience  and  that  of  others ;  but  the  accumu- 
lation of  a  larger  number  of  cases  is  desirable  to  serve  as  the  basis 
of  our  knowledge  of  the  natural  tendencies  of  the  affections,  and  the 
extent  to  which  they  are  amenable  to  treatment. 

The  indications  for  treatment  relate  mainly  to  the  associated 
pathological  conditions.  Inordinate  activity  of  the  heart  as  regards 
rapidity  or  force,  and  irregularity  of  action,  claim  those  measures 
which  are  suited  to  allay  the  morbid  irritability  of  this  organ.  The 
consideration  of  this  object  of  treatment  belongs  properly  to  the 
subject  of  functional  disorders  of  the  heart,  to  which  a  distinct 
chapter  will  be  devoted.  Coexisting  anaemia  calls  for  the  treat- 
ment suited  to  that  condition.  Disorder  of  the  catamenia  (which 
is  common),  and,  in  fact,  of  any  of  the  functions  of  the  body,  is  to 
be  remedied  if  practicable.  It  is  yet  to  be  ascertained  whether  any 
special  treatment,  aside  from  these  indications,  may  be  employed 
with  advantage.  Organic  affections  of  the  heart,  if  present,  demand 
the  treatment  already  considered. 
18 
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Reduplication,  or  doubling  of  one  or  both  of  the  sounds  of  the 
heart,  is  a  rare  auscultatory  sign  which  was  not  considered  in 
treating  of  organic  affections,  because  it  has  not  been  found  to  be 
incidental  to  any  particular  form  of  cardiac  lesion.  Although,  as 
a  physical  sign,  it  has  not  much  practical  value,  it  claims  attention 
as  denoting  a  curious  and  interesting  aberration  of  the  heart's 
action,  and  it  is  important  for  the  practitioner  to  be  prepared  to 
recognize  it.  in  order  that  he  may  appreciate  what  would  otherwise 
be  an  unintelligible  anomaly.  Either  of  the  sounds  may  be 
doubled  singly,  or  the  two  sounds  may  be  reduplicated.  Redupli- 
cation of  the  second  or  diastolic  sound  is  the  variety  oftenest 
observed.  This  is  not  extremely  uncommon.  Instances  in  which 
the  first  sound  is  doubled  are  much  more  infrequent;  and  examples 
of  the  reduplication  of  both  sounds  are  so  rare  that  they  are  justly 
included  among  the  curiosities  of  clinical  experience.  Using  for 
the  present  purpose  the  expression  tic-tac  as  the  symbol  represent- 
ing the  normal  sounds,  the  three  varieties  of  reduplication  may  be 
verbally  expressed  thus :  Doubling  of  the  first  or  systolic  sound  by 
tic  tic-tac ;  of  the  second  or  diastolic  sound  by  tic-tac  tac :  of  both 
sounds  by  tic  tic-tac  tac.  In  the  two  first  varieties,  or  when  one 
only  of  the  sounds  is  doubled,  three  sounds  occur  during  a  single 
beat  or  revolution  of  the  heart;  in  the  last  variety,  or  when  both 
sounds  are  reduplicated,  four  sounds  are  heard  with  each  revolu- 
tion or  beat.  Bouillaud  compares  the  rhythmical  succession  of  the 
triple  sounds,  when  the  second  sound  is  doubled,  to  the  dactyle  in 
poetical  metre,  and  the  rebound  of  a  hammer  on  an  anvil ;  and 
when  the  first  sound  is  doubled,  to  the  tattoo  (rappel)  of  the  dram, 
or  the  sounds  of  the  feet  of  a  galloping  horse. 

Bouillaud  claims  to  have  been  the  first  to  describe  reduplicated 
heart-sounds.  He  states  that,  in  the  first  edition  of  his  treatise  on 
Diseases  of  the  JHearty  published  in  1S34,  he  was  able  to  cite  but  a 
single  instance ;  but,  before  the  appearance  of  the  second  edition  in 
1S41,  he  had  collected  several  examples,  so  that  the  phenomena 
could  no  longer  be  discredited,  as  they  had  been  by  some.1    The 

1  Lemons  Cliniqnts  snr  les  Maladies  da  Coeur.  etc..  par  II.  Bouillaud,  recueillics 
•t  rfdigfes  par  le  Dr.  V.  Racle.  Paris,  1S53. 
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reality  of  the  sign  has  been  abundantly  confirmed  by  other  ob- 
servers. 

Of  twelve  cases  of  different  varieties  of  reduplication,  tbe  his- 
tories  of  which  are  given  in  tbe  second  edition  of  tbe  treatise  by 
Bouillaud,  in  one  only  were  both  sounds  doubled.  In  that  instance 
tbe  sounds  were  at  first  tripled,  and  afterwards  became  quadrupled. 
Tbe  four  sounds  for  each  beat  were  very  distinct,  and  the  correct- 
ness of  the  observation  was  verified  by  several  observers  sufficiently 
skilled  in  physical  exploration.  In  this  instance  double  pulsation 
of  the  arteries  was  also  observed.  The  details  of  two  casus  are 
given  by  another  French  author,  Dr.  Charcelay,  of  Tours;'  one  of 
these  cases  came  under  bis  own  observation,  and  the  other  is 
quoted  from  a  thesis  by  M.  Pressat,  published  in  1837.  Iteference 
will  bo  made  to  these  coses  presently.  An  example  as  striking  as 
any  on  record  was  reported  by  me  in  1855."  The  case  came  under 
my  observation  at  the  Louisville  Marine  Hospital  in  lSoS.  The 
patient  was  a  sailor,  aged  twenty-seven,  and  was  admitted  for  a 
cough  wbicb  bo  attributed  to  taking  cold  six  weeks  before.  On 
comparing  the  pulsations  of  tbe  radial  artery  with  the  heart-sounds, 
there  existed  four  sounds  for  each  pulse.  The  number  of  double 
sounds  waB  precisely  twice  as  many  as  the  number  of  radial  pulsa- 
tions per  minute.  This  exact  ratio  was  invariably  preserved  when- 
ever tlie  comparison  was  made  for  at  least  seventeen  days.  During 
this  period,  the  comparison  was  made  by  several  persons  besides 
myself.  The  carotid  pulse,  however,  occurred  in  the  ratio  of  one 
to  every  two  sounds  of  the  heart;  in  other  words,  it  was  precisely 
twice  as  frequent  as  tbe  radial  pulse.  The  heart  was  evidently 
enlarged,  and  a  feeble,  short  murmur  was  heard  at  the  apex.  Tbe 
apex-beat  was  not  distinctly  appreciable  either  to  tbe  eye  or  touch. 
The  patient  was  walking  about,  and  was  able  to  take  active  mus- 
cular exercise.  Subsequently,  tbe  face  and  lower  limbs  became 
somewhat  cedematous,  and  be  suffered  from  dyspnoea.  These 
symptoms  disappeared,  and  he  was  discharged  quite  well,  after 
being  two  months  in  hospital.  When  discharged,  the  pulse  and 
two  sounds  of  tbe  heart  were  in  normal  ratio,  being  eighty-four 
per   minute,  and    the   bellows   murmur   had   disappeared.      Tbe 


'  M£m»ire  sur  phifiionrs  Cm  rc-uiiirk.iMus  dc  dfrfaut  de  Synchronisms  des  lSatte- 
-n(3  at  dM  limits  des  Ventricals  dn  (tour.     Archives  G^nerales  de  MSdecine, 
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patient  remained  apparently  healthy,  performing  active  labor  for 
five  years  afterwards.  He  then  died  with  some  affection  foreign  to 
the  heart,  and  a  post-mortem  examination  with  reference  to  the 
latter  was  made  by  my  friend,  Prof.  T.  G.  Eichardson,  now  of  the 
University  of  Louisiana.  The  heart  was  moderately  enlarged, 
without  any  appearances  denoting  valvular  disease. 

Reduplication  of  one  of  the  heart-sounds,  as  already  stated,  u 
not  extremely  uncommon.  In  most  cases  it  is  the  second  or  diss- 
tolic  sound  which  is  doubled.  I  have  met  with  a  few  examples  of 
this  variety.  It  must  be  comparatively  rare  to  meet  with  cases  in 
which  the  first  sound  is  alone  doubled.  None  have!  as  yet,  fallen 
under  ray  observation. 

Reduplications  may  be  perceived  only  when  the  stethoscope  is 
placed  at  certain  points  within  the  pnecordia.  If  the  instrument 
be  moved  to  other  points,  the  sounds,  as  regards  number,  are  nor- 
mal. Dr.  AValshe  gives  the  results  of  his  observations  with  respect 
to  the  particular  situations  in  which,  in  different  cases,  he  has  found 
the  first  and  second  sound,  respectively,  doubled,  as  follows:  The 
first  or  systolic  sound  may  be  double  at  the  apex  over  the  left  ven- 
tricle, single  over  the  right  ventricle,  and  either  single  or  double  at 
the  base ;  it  may  be  double  over  the  right  ventricle,  and  single 
over  the  left  ventricle  at  the  apex  and  at  the  base ;  it  may  be  double 
at  the  base,  single  at  the  apex  over  the  left  ventricle,  and  imper- 
fectly reduplicated  over  the  right  ventricle.  The  second,  or  dias- 
tolic sound  may  be  double  at  the  base  and  single  at  the  apex ;  or 
it  may  be  double  over  the  right  ventricle  and  single  over  the  left 
ventricle  at  the  apex  and  at  the  base.  In  the  cases  in  which  I  have 
observed  reduplication  of  the  second  sound,  it  ha3  been  noted  as 
occurring  at  the  base.  In  the  instance  in  which  both  sounds  were 
reduplicated,  they  were  all  distinctly  heard  by  auscultating  over 
the  body  of  the  heart.  In  the  case  reported  by  M.  Pressat,  the  four 
sounds  were  heard  within  a  space  quite  limited,  corresponding  to 
the  interventricular  and  iuterauricular  septa.  In  this  situation,  the 
sounJs  succeeded  each  other  rapidly,  without  interruption,  resem- 
bling, as  the  author  states,  the  blows  of  a  baiteur  de  pldtrt. 

The  cardiac  lesions  found  after  death  in  cases  in  which  redupli- 
cations have  been  observed,  are  not  uniform.  In  all  of  five  cases 
reported  by  Bouillaud,  valvular  lesions  existed,  involving  contrac- 
tion at  the  aortic  orifice  in  three,  and  at  the  mitral  orifice  in  two 
cases.  The  heart  was  enlarged  in  all  these  cases.  Tricuspid  in- 
sufficiency, with  hypertrophy,  was  found  in  the  case  of  quadrupled 
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sounds  reported  by  Dr.  Charcelay,  the  other  valves  being  sound. 
In  two  cases  observed  by  Dr.  Belli ngham,  in  which  the  first  or 
systolic  sound  was  doubled,  the  right  ventricle  was  much  dilated 
and  hypertrophied,  and  the  valves  at  the  left  side  of  the  heart  were 
sound.  The  condition  of  the  tricuspid  and  pulmonic  valves  is  not 
mentioned.  In  the  case  reported  by  me  of  reduplication  of  both 
sounds,  as  already  stated,  the  heart  five  years  afterwards,  when 
death  occurred,  was  found  to  be  enlarged  without  valvular  disease. 
In  another  case  under  my  observation  in  which  reduplication  of 
the  second  sound  was  ascertained  a  few  days  before  death,  the 
patient  died  of  pericarditis  and  pleuritis  developed  in  connection 
with  Bright's  disease.  The  heart,  on  examination  after  death,  was 
greatly  enlarged,  but  the  valves  were  sound.  Bouillaud  was  led 
by  the  post-mortem  appearances  in  the  cases  which  he  had  observed, 
to  conclude  that  reduplication  does  not  occur,  except  in  connection 
with  organic  disease  involving  valvular  lesions  with  either  con- 
striction or  insufficiency.  The  facts  just  stated  suffice  to  disprove 
this  conclusion.  Valvular  lesions  were  wanting  in  the  case  observed 
by  me  in  which  both  sounds  were  doubled.  The  absence  of  val- 
vular lesions,  moreover,  is  evidenced  by  the  physical  signs  denot- 
ing their  presence  being  deficient  in  a  certain  proportion  of  cases. 
Valvular  lesions  may  or  may  not  be  present ;  they  are  not  essential 
to  the  presence  of  this  sign.  In  all  the  reported  fatal  cases  which 
have  fallen  under  my  notice,  however,  as  well  as  in  the  few  cases 
that  have  come  under  my  observation,  the  heart  was  more  or  less 
enlarged.  It  is  probable  that  reduplication  never  occurs  except  in 
eases  of  enlargement  of  the  heart. 

The  mechanism  of  reduplication  of  the  heart-sounds  is  an  inter- 
esting point  of  inquiry.  The  explanation  at  first  offered  by  Bouil- 
laud was,  that  the  systolic  and  diastolic  movements  of  the  ventricles 
take  place  synchronously,  but  consist  each  of  two  distinct  efforts 
(reprises);  that  is  to  say,  each  systole  and  diastole  is  divided  into 
two  acts,  and  each  act  attended  by  a  sound.  The  disorders  of 
rhythm,  according  to  this  hypothesis,  is  analogous  to  interrupted 
or  jerking  respiration,  called  by  the  French  writers,  entrecoupee. 
It  is  assumed  in  this  explanation,  that  the  diastolic  sound  of  the 
heart  is  due  to  an  active  dilatation  of  the  ventricles,  and  not  to  the 
recoil  of  the  aorta  and  pulmonic  artery,  the  latter,  probably,  being 
in  fact  the  immediate  cause  of  the  expansion  of  the  semilunar 
valves  which  occasions  this  sound.  In  his  Legons  Cliniques,  pub- 
lished in  1853,  however,  Bouillaud  adopts  the  explanation  now 
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generally  received,  as  more  satisfactory  than  that  previously  offered 
by  himself.  Agreeably  to  this  explanation,  the  reduplication  is 
caused  by  the  failure  of  the  two  ventricles  to  contract  in  unison. 
This  is  the  hypothesis  advocated  by  Dr.  Gharcelay  in  the  article 
already  referred  to.  It  has  been  adopted  by  late  writers  on  diseases 
of  the  heart,  so  far  as  I  know,  without  an  exception.  Dr.  Charcelay, 
in  the  case  of  quadrupled  sounds  reported  by  him,  regarded  as  proof 
of  the  non-synchronism  of  the  ventricular  contractions,  the  occur- 
rence of  jugular  pulsations  which  were  not  synchronous  with  the 
pulsations  of  the  carotids.  Tricuspid  insufficiency  in  that  case  was 
sho wn  to  exist  by  the  examination  after  death,  and  it  is  highly  pro- 
bable that  the  alternate  pulsations  of  the  vein  and  the  artery  were 
due  to  the  contractions  of  the  two  ventricles  not  being  in  unison. 
The  proof,  however,  is  not  complete,  since  the  jugular  pulsations, 
which  were  not  synchronous  with  those  of  the  artery,  may  have 
been  produced  by  contractions  of  the  right  auricle.  In  the  ex- 
ample reported  by  me  of  reduplication  of  both  sounds,  the  pulsa- 
tions of  the  carotid  artery  occurred  in  the  ratio  of  one  to  two  of  the 
heart-sounds,  being  precisely  double  the  pulsations  of  the  radial 
artery.  Bouillaud  also  states  that,  in  the  example  observed  by 
him,  there  was  reduplication  of  the  arterial  pulse.  How  is  this  to 
be  reconciled  with  the  hypothesis  of  non-synchronism  of  the  con- 
tractions of  the  two  ventricles  ?  Unless  accounted  for,  it  certainly 
is  inconsistent  with  that  hypothesis.  It  may  be  accounted  for  on 
the  supposition  of  a  bis  feriens  or  dicrotic  pulse :  that  is,  after  an 
arterial  diastole  produced  by  the  contraction  of  the  left  ventricle, 
the  recoil  of  the  aorta  was  sufficient  to  give  rise  to  a  second  arterial 
diastole  in  the  carotid,  sufficiently  strong  to  be  perceptible  here, 
but,  in  my  case,  not  in  the  arteries  more  remote  from  the  heart.1 
On  the  whole,  with  our  present  knowledge,  the  phenomena  of  re- 
duplication are  explained  most  satisfactorily,  by  supposing  that  the 
two  ventricles  fail  to  contract  in  unison.  According  to  this  ra- 
tionale, the  tricuspid  and  mitral  valves  are  made  tense,  not  simul- 
taneously, but  successively,  in  consequence  of  the  contraction  of 
one  ventricle  being  completed  before  that  of  the  other ;  and  the 
semilunar  valves  of  the  aorta  and  pulmonic  artery  expand  alter- 
nately, instead  of  coincidently,  since,  in  consequence  of  the  differ- 
ence in  time  between  the  completion  of  the  contractions  of  the 

1  A  dicrotic  pulsation  of  the  carotids,  when  the  movements  of  this  artery  are 
visible,  is  sometimes  distinctly  apparent  to  the  eye. 
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right  and  left  ventricle,  the  recoil  of  the  coats  of  each  of  these  two 
vessels  does  not  occur  at  the  same  instant.  Hence,  the  conditions 
for  the  doubling  of  both  sounds  always  exist,  although  one  sound 
only,  either  the  first  or  second,  may  be  reduplicated ;  but  it  is 
readily  conceivable  that  one  only  may  be  reduplicated  with  inten- 
sity sufficient  to  be  appreciable  by  auscultation.  It  is  also  intelli- 
gible that  the  reduplication  is  often  perceived  only  within  a  limited 
portion  of  the  procordia. 

Dr.  Walshe  remarks,  that  "the  real  interest  of  reduplications 
arises  out  of  their  bearing  on  the  theory  of  the  heart-sounds."  He 
asks,  "  How  is  the  fact  that  the  second  sound  may  be  continuously 
doubled  at  the  base,  and  perfectly  pure  and  single  at  the  apex,  ex- 
plicable on  the  simple  sigmoid  theory  of  the  second  sound  ?"  He 
adds,  "A  double  sound  does  not  become  single  by  conduction  over  so 
short  a  space."  This  fact  seems  to  me  to  be  susceptible  of  an  easy 
explanation,  without  conflicting  with  the  theory  which  refers  the 
production  of  the  second  sound  to  the  semilunar  valves.  Exami- 
nations of  the  healthy  chest  show  that  the  pulmonic  second  sound 
is  weak,  as  compared  with  the  aortic  second  sound.  The  former  is 
only  distinguishable,  as  a  rule,  in  the  first,  second,  or  third  inter- 
costal spaces  on  the  left  of  the  sternum.  The  second  sound  heard 
oyer  the  apex,  and  elsewhere  more  or  less  removed  from  the  points 
just  named,  emanates  from  the  aorta.  Hence,  when  the  second 
Bound  is  reduplicated  at  the  base  of  the  heart,  the  reduplication 
may  not  extend  to  the  apex,  simply  because  the  pulmonic  sound  is 
not  propagated  so  far.  Owing  to  the  relative  weakness  of  the  pul- 
monic second  sound,  the  reduplication  may  be  appreciable  at  the 
base  of  the  heart  on  the  left,  and  not  on  the  right  side  of  the  ster- 
num. Again,  the  fact  that  >(  the  first  sound  may  be  single  at  the 
left  apex  and  at  the  base,  while  it  is  distinctly  reduplicate  at  the 
right  apex,"  appears  to  Dr.  Walshe  to  denote  that  the  first  sound 
consists  of  a  ventricular  and  an  arterial  portion,  and  that  the  two 
are  separated  on  the  right  side  of  the  heart.  But  this  fact  seems 
to  be  explicable  readily  by  the  weakness  of  the  tricuspid  valvular 
element  of  the  first  sound,  as  compared  with  the  mitral  valvular 
element.  The  tricuspid  valvular  element  is  appreciable  only  over 
the  right  ventricle;  hence  a  doubled  first  sound  may  be  heard 
in  that  situation  only,  simply  because  the  tricuspid  sound  is  not 
strong  enough  to  be  transmitted  to  the  left  apex  and  to  the  base. 
Finally,  Dr.  Walshe  cites  the  fact  that  the  second  sound  may  be 
single  at  the  base  and  double  at  the  left  apex,  as  tending  to  show 
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strongly  the  partial  origin  of  the  second  sound  within  the  ventricle. 
This  fact  is  not  so  readily  explained,  and  I  cannot  but  think  that 
whenever  the  second  sound  is  doubled  at  the  left  apex,  it  will  be 
found  to  be  reduplicated  over  the  pulmonic,  although  it  may  be 
single  over  the  aortic  artery.  The  pulmonic  sound  may,  in  some 
instances,  be  propagated  as  far  as  the  apex  of  the  heart,  especially 
when  the  right  ventricle  is  hypertrophied,  while  it  is  not  apprecia- 
ble over  the  aorta.1 

Reduplicated  heart-sounds  are  distinguished,  in  general,  without 
difficulty,  if  the  auscultator  be  prepared  to  recognize  them  by  a 
proper  knowledge  of  the  subject.  The  occurrence  of  three  sounds 
with  a  single  beat  is  easily  determined,  and  the  rhythm  shows,  at 
once,  whether  it  be  the  first  or  the  second  sound  which  is  doubled. 
The  latter,  it  is  to  be  borne  in  mind,  is  reduplicated  much  oftener 
than  the  former,  and  this  variety  of  reduplication,  certainly  as  a 
rule,  will  be  most  marked,  and  perhaps  perceived  exclusively  at 
the  base  of  the  heart  As  just  stated,  it  will  be  most  likely  to  be 
discovered  over  the  pulmonic  artery,  t.  en  in  the  second  intercostal 
space  on  the  left  side  of  the  sternum.  Reduplication  of  the  first 
sound  is,  I  suspect,  most  likely  to  be  observed  over  the  right  ven- 
tricle. The  movements  of  the  apex  of  the  heart  against  the  walls 
of  the  chest,  in  some  cases,  give  rise  to  a  prolonged  and  interrupted 
sound  (element  of  impulsion)  which  may  be  mistaken  for  reduplica- 
tion of  the  first  sound.  True  reduplication  of  this  sound  is  irrespect- 
ive of  the  element  of  impulsion,  being  due  to  the  disconnection  of 
the  tricuspid  and  valvular  elements  which  enter  into  its  composition. 
When  both  sounds  are  doubled,  the  sounds  succeed  each  other  so 
rapidly  that  the  systolic  and  diastolic  are  hardly  distinguishable  by 
means  of  rhythm,  duration,  etc.  In  the  case  which  came  under  my 
observation,  there  were  over  one  hundred  and  sixty  double  sounds, 
or  more  than  three  hundred  and  twenty  single  sounds  per  minute  I 
The  fact  of  reduplication  in  such  cases  is  to  be  determined  by  com- 
parison of  the  number  of  sounds  with  the  apex-beat,  if  perceptible, 
or  with  the  radial  pulse.  It  is  true  that  the  apex-beat  and  the 
pulse,  in  certain  cases  of  cardiac  disease,  do  not  correspond  with 
the  heart-sounds  when  the  latter  are  not  reduplicated ;  but  when, 

1  In  connection  with  these  remarks,  the  reader  is  referred  to  the  analytical  de- 
composition of  the  two  sounds  of  the  heart  into  1st,  an  aortic  and  a  pulmonic  val- 
Tular  element  composing  the  second  sound  ;  2d,  and  a  tricuspid  valvular  element. 
&  mitral  valvular  element,  and  an  element  of  impulsion  composing  the  first  sound. 
Vide  Chapter  I.,  page  58. 
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as  in  the  case  reported  by  me,  the  pulse  is  found  regularly  to  bear 
to  the  heart-sounds  precisely  the  relation  of  one  to  four,  redupli- 
cation is  to  be  inferred.  If  neither  the  pulse  nor  apex-beats  are 
sufficiently  appreciable  to  be  enumerated,  reduplication  of  the  two 
sounds  can  hardly  be  discriminated  with  certainty  from  excessive 
rapidity  of  the  heart's  action.  This  was  the  case  for  the  first  day 
or  two  in  the  instance  which  came  under  my  observation.  In  this 
instance  the  reduplication  was  singularly  regular  and  persisting. 
Generally  it  is  transient,  occurring  at  irregular  intervals,  and  vary- 
ing in  duration.  The  sounds  may  be  tripled  at  one  time  and 
quadrupled  at  another  time,  a  fact  readily  explained  by  the  differ- 
ence in  the  intensity  of  the  heart's  action  at  different  periods. 

The  limited  pathological  import  of  reduplications  of  the  heart- 
sounds,  and  of  their  diagnostic  significance,  are  sufficiently  apparent 
from  the  facts  which  have  been  presented.  They  occur  in  cases  of 
organic  disease  of  the  heart,  and  probably  never  unless  organic 
disease  be  present.  But  they  do  not  occur  exclusively  in  connec- 
tion with  any  particular  lesions  irrespective  of  enlargement  Their 
value  in  diagnosis  is  therefore  small.  As  a  physical  sign  Bouillaud 
calls  it  un  eigne  de  luxe,  from  its  superfluousness  in  diagnosis.  As 
an  aberration  of  the  heart's  action,  it  does  not  appear  to  be  followed 
by  any  serious  consequences.  It  does  not  render  the  prognosis 
more  unfavorable.  In  the  case  observed  by  me  of  reduplication 
of  both  sounds,  the  patient  recovered  in  a  few  weeks  from  this  form 
of  disorder,  and  remained  perfectly  well,  notwithstanding  moderate 
hypertrophy,  for  several  years,  dying  at  length  of  a  disease  foreign 
to  the  heart.  In  the  case  reported  by  M.  Pressat,  the  patient  was 
sufficiently  restored  in  a  short  time  to  leave  the  hospital.  It  must 
be  confessed  that,  with  our  present  knowledge  of  the  subject  of 
reduplications,  the  interest  belonging  to  it,  if  the  antithesis  be  al- 
lowable, is  rather  scientific  than  practical. 

The  treatment  will  have  relation  entirely  to  the  nature  and  extent 
of  the  coexisting  cardiac  lesions,  together  with  the  associated  symp- 
toms, etc.  In  this  point  of  view,  the  subject  does  not  claim  con- 
sideration. 


CHAPTER   VII. 

INFLAMMATORY  AFFECTIONS   OF  THE   HEART. - 

PERICARDITIS. 

Acute  pericarditis— Anatomical  characters — Division  into  three  stages  or  periods — White 
spots  on  the  heart — Pathological  relations  and  causation  of  pericarditis — Connection 
with  acute  rheumatism,  with  albuminuria  or  Blight's  disease,  with  endocarditis,  etc.— 
Symptoms  of  acute  pericarditis — Symptoms  referable  directly  to  the  heart,  to  the  eirca- 
lation,  to  the  respiratory  system,  to  the  digestive  system,  to  the  countenance,  position, 
etc.,  to  the  nervous  system — Notable  disorder  of  the  brain  and  spinal  cord  in  connection 
with  pericarditis — Physical  signs  of  acute  pericarditis — Signs  furnished  by  percussion, 
by  auscultation,  palpation,  inspection  and  mensuration — Summary  of  the  physical 
signs  of  acute  pericarditis — Diagnosis  of  acute  pericarditis — Prognosis  in  acute  peri- 
carditis— Treatment  of  acute  pericarditis — Bloodletting,  mercurialiiation,  sedatives, 
revulsives  or  counter-irritants,  opium,  stimulants  and  eliminatives — Treatment  prior  U 
liquid  effusion,  during  the  period  of  liquid  effusion,  and  after  absorption  of  liquid  eli- 
sion— Treatment  when  complicated  with  notable  disorder  of  the  nervous  system— SaW 
acute  and  chronic  pericarditis,  with  and  without  liquid  effusion — Symptoms,  physical 
signs,  and  treatment — Paracentesis  of  the  pericardium — Pneumo -pericardium  and 
pneumo-pericarditis — Pericardial  adhesions — Effects  upon  the  heart  and  circulation— 
Diagnosis. 

Inflammation  affecting  the  heart  may  be  limited  to  one  of  the 
anatomical  structures  which  compose  this  organ.  The  investing 
serous  membrane  may  be  alone  inflamed,  constituting  the  affection 
called  pericarditis.  When  the  membrane  lining  the  cavities,  or  the 
endocardium,  is  the  seat  of  inflammation,  the  affection  is  called 
endocarditis.  Inflammation  of  the  substance  or  muscular  tissue  of 
the  organ  is  distinguished  as  carditis  or  myocarditis.  Although 
these  different  inflammatory  affections  may  exist,  each  indepen- 
dently of  the  others,  they  are  often  associated. 

In  a  large  proportion  of  the  cases  of  pericarditis,  endocarditis 
coexists;  and  myocarditis  very  rarely  occurs  save  in  connection 
with  inflammation  of  the  investing  or  lining  membrane  of  the  heart. 
The  intrinsic  importance  of  these  affections  renders  their  study 
highly  important.  They  are  seated  in  an  organ  entitled  to  be  called, 
par  ejxellence,  a  vital  organ.  They  involve,  not  infrequently,  great 
suffering  and  imminent  danger  to  life.     They  derive  importance 
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from  their  remote  consequences.  The  organic  affections  which 
have  been  considered  in  previous  chapters,  originate,  in  the  majority 
of  instances,  in  cardiac  inflammation.  The  study  of  this  class  of 
affections  has  been  rendered  highly  interesting  and  important  by 
the  developments  of  modern  researches  as  regards  their  pathological 
relations,  especially  to  rheumatism  and  renal  disease,  and  by  the 
improvements  in  diagnosis  arising  from  the  successful  application 
of  physical  methods  of  examination. 


PERICARDITIS. 


Inflammation  affecting  the  investing  membrane  of  the  heart,  or 
pericarditis,  is  less  frequent  in  its  occurrence  than  endocarditis,  but  is 
a  more  serious  affection  as  regards  immediate  danger,  and,  perhaps, 
also  in  view  of  its  remote  effects.  This  membrane  is  analogous 
in  structure  to  serous  tissue  in  other  situations;  and  pericarditis 
does  not  differ  essentially  from  pleuritis  or  peritonitis.  The  points 
of  difference  pertaining  to  the  symptomatic  phenomena  and  the 
dangers  peculiar  to  it,  depend  on  the  comparatively  small  size  of 
the  pericardial  sac,  the  fact  that  the  substance  of  the  heart  consists 
of  muscular  tissue,  the  function  of  the  organ  and  its  physiological 
relations.  In  treating  of  pericarditis,  the  morbid  changes  incident 
to  the  disease,  or  its  anatomical  characters,  are  to  be  first  considered. 
Its  pathological  relations  and  causation  will  next  be  most  conveni- 
ently noticed.  The  symptoms,  physical  signs,  diagnosis,  prognosis, 
and  treatment,  will  severally  receive  distinct  consideration.  This, 
like  other  inflammatory  affections,  is  presented  in  an  acute  and  a 
subacute  or  chronic  form. 

I  shall  treat,  in  the  first  place,  of  acute  pericarditis  under  the 
foregoing  heads,  treating  separately  of  subacute  or  chronic  peri- 
carditis; and,  finally,  the  subject  of  pericardial  adhesions  will  claim 
some  attention. 


Anatomical  Characters  or  Acute  Pericarditis. 

The  morbid  changes  found  after  death  in  fatal  cases  of  pericar- 
ditis, do  not  differ  essentially  from  those  which  belong  to  the  post- 
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mortem  history  of  other  serous  inflammations.  The  appearances 
vary  according  to  the  stage  of  the  disease  at  which  death  takes 
place.  Death  rarely  occurs  at  the  very  commencement  of  the  in- 
flammatory action.  In  some  instances  in  which  the  disease  has 
proved  rapidly  fatal,  the  serous  surface  has  been  found  more  or 
less  reddened,  mainly  from  injection  of  the  vessels  situated  in  the 
subjacent  areolar  tissue.  The  redness  is  arborescent  and  in  specks  or 
patches,  the  latter  giving  to  the  surface  a  dotted  or  mottled  aspect 
Mere  redness,  however,  and  vascular  injection  are  not  reliable  as 
the  sole  evidence  of  inflammation. 

The  latter  may  be  due  to  various  causes  which  impede  the  circu- 
lation in  the  heart  shortly  before,  or  at  the  time  of  death ;  and  the 
former  may  be  produced  after  death  by  extravasated  serum  colored 
with  the  haematin  of  the  blood  globules.  On  the  other  hand,  the 
redness  which  belongs  to  inflammation,  here,  as  in  other  situations, 
may  have  existed  during  life  and  disappeared  after  death.  Opacity 
of  the  membrane,  alteration  in  its  consistence,  or  the  presence  of 
lymph,  are  essential  to  constitute  proof  positive  that  inflammation 
has  existed.  Abnormal  dryness  of  the  membrane  has  been  sup- 
posed to  be  an  effect  of  incipient  inflammation,  and,  immediately 
succeeding  this,  a  glutinous  or  sticky  sensation,  communicated  to 
the  finger  when  passed  over  the  surface.  The  latter  condition,  from 
its  resemblance  to  that  of  some  fishes  when  they  have  been  several 
hours  out  of  water,  has  been  called  by  French  writers,  poissonneux. 
These  signs,  however,  as  well  as  vascularity  and  redness  in  specks  or 
patches,  are  not,  in  themselves,  sufficient  anatomical  evidence  of 
pericarditis.  They  derive  their  claim  to  be  included  among  the 
anatomical  characters  of  the  disease,  from  their  association  with  the 
ante-mortem  history,  and  with  other  post-mortem  appearances  which 
are  unequivocal  in  their  significance.  Acute  inflammation  speedily 
leads  to  the  exudation  of  coagulable  lymph.  This  exudation  takes 
place  sufficiently  to  give  rise  to  the  characteristic  solid  deposit,  in 
most  cases,  probably,  within  a  few  hours  from  the  commencement 
of  the  inflammatory  attack.  The  deposit,  at  first,  of  a  jelly-like 
consistence,  adheres  slightly  to  the  membrane,  forming  a  thin  layer, 
either  limited  to  the  base  of  the  organ  and  about  the  roots  of  the 
large  vessels,  or  extending,  more  or  less,  over  the  pericardial  sur- 
face. The  heart,  at  this  stage,  covered  with  thin,  soft  lymph,  pre- 
sents an  appearance  which  has  been  compared  to  hoar  frost,  or  to  a 
"layer  of  liquid  gelatine  spread  upon  the  parts  with  a  camel's  hair 
pencil."    The  process  of  exudation  goes  on,  and  the  uncoagulable 
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or  serous  portion  forms  a  liquid  which  accumulates  within  the  peri- 
cardial sac.  If  the  disease  do  Dot  prove  fatal  duriug  this  period, 
the  liquid  is  gradually  rcsorbed,  and  adhesion  of  the  pericardial 
surfaces  brought  into  apposition  follows. 

Tt  suffices  to  divide  the  disease  into  three  stages,  the  division 
being  based  on  the  series  of  morbid  events  just  mentioned.  The 
brief  period  during  which  the  membrane  is  supposed  to  be  dry, 
or  when  a  glutinous  exudation  is  appreciable  by  the  touch  and  not 
by  the  eye,  is  by  some  reckoned  as  the  first  or  dry  stage.  Practi- 
cally, thi3  division  is,  to  say  the  least,  superfluous.  The  first  stage 
may  be  considered  as  extending  to  the  time  when  the  accumulation 
of  liquid  is  sufficient  to  be  determinable  during  life  by  symptoms 
and  physical  signs.  The  second  stage  will  embrace  the  period 
during  which  an  appreciable  amount  of  liquid  continues.  The 
third  stage  comprises  the  duration  of  the  disease  after  resorption  of 
tin;  liquid.  These  stages  may  be  called,  respectively,  the  stage  of 
oxuuntion,  of  liquid  effusion,  and  of  adhesion.  These  terms,  how- 
ever, are  open  to  criticism,  and  a  more  simple  mode  is  to  speak  of 
lease  as  consisting  of  three  periods,  viz.,  before,  duriug,  and 
after  liquid  effusion,  the  latter  expression  being  understood  as 
applying  to  a  quantity  of  effused  liquid  sufficient  to  distend,  more 
<jr  lew,  the  pericardial  sac. 

If  the  disease  end  fatally  during  the  first  period,  or  before  much 
accumulation  of  liquid  takes  place,  the  heart  presents  a  coating  of 
lymph,  varying  in  different  cases  in  its  thickness  and  extent  of 
diffusion.  The  deposit  is  more  apt  to  be  present  and  is  more 
abundant  at  the  base  than  over  the  other  portions  of  the  organ.  It 
may  be  situated  on  both  the  visceral  and  parietal  surfaces  of  the 
pericardium,  or  it  may  be  limited  to  the  former.  It  is  very  rarely, 
if  ever,  found  exclusively  on  the  parietal  surface.  Tho  lymph  is 
soft,  slightly  adherent,  being  very  easily  removed,  and  presents,  in 
different  cases,  diversities  of  appearance  which  subsequently  become 
more  marked,  and  will  be  presently  noticed.  The  membrane  is 
nn>n_'  or  less  opaque,  and  may  present  the  arborescent  and  dotted 
redness  already  mentioned.  The  latter,  however,  are  often  wanting 
after  death.  In  some  instances,  when  the  deposit  of  lymph  has 
boon  removed,  the  general  aspect  of  the  organ  is  not,  in  a  marked 
degree,  morbid;  in  some  instances,  the  membrane  covering  the 
heart  is  studded  with  prominences  resembling  the  enlarged  papil- 
lary bodies  on  the  tongue;  in  other  words,  it  presents  a  mauimillated 
The  opacity  is  due  to  iufiltration  beneath  the  membrane; 
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and  this  infiltration  loosens  the  attachment  of  the  membrane,  so 
that  it  is  detached  from  the  heart  with  greater  facility  than  in  the 
normal  condition  of  the  organ.  The  exudation  within  the  sac,  in 
some  instances,  consists  almost  entirely  of  coagulable  lymph,  and 
an  amount  of  liquid  sufficient  to  be  determinable  does  not  occur 
during  the  progress  of  the  disease.  The  affection  in  these  cases  is 
analogous  to  dry  pleurisy ;  and  they  have  been  called  cases  of  dry 
pericarditis.  It  is,  however,  rare  for  inflammation  diffused  over 
the  pericardial  surfaces,  in  other  words,  general  pericarditis,  to  run 
its  course  without  giving  rise  to  considerable  liquid  effusion. 
When  this  effect  does  not  occur,  the  inflammation  is  generally 
partial,  that  is,  limited  to  a  circumscribed  portion  of  the  membrane. 
This  remark  holds  good  equally  with  respect  to  pleurisy. 

The  accumulation  of  liquid  sufficiently  to  be  manifested  by  signs 
and  symptoms,  takes  place  at  a  period  from  the  commencement  of 
the  disease,  varying  in  different  cases.  The  quantity  becomes 
sometimes  large  enough  to  occasion  distension  of  the  pericardial 
sac  in  twenty-four  or  thirty-six  hours  from  the  date  of  the  attack. 
In  the  majority  of  cases,  three  or  four  days  elapse  before  this 
occurs.  As  just  stated,  in  some  exceptional  cases  it  does  not  take 
place  during  the  whole  career  of  the  disease.  The  amount  of 
effusion  also  varies  greatly  in  different  cases.  From  four  to  six 
ounces  of  liquid  may  be  determinable  in  some  cases;  and  the 
quantity  which  may  accumulate  beyond  this  amount  ranges  from 
a  few  additional  ounces  to  as  many  as  eight  pounds.  A  case  is 
reported  by  Oorvisart,  and  also  one  by  Dr.  Swett,1  in  which  the 
accumulation  attained  to  the  maximum  just  stated.  The  distension 
in  these  cases  was  enormous,  exceeding  several  times  the  limit  to 
which  the  healthy  sac  is  capable  of  being  dilated  by  forcible  injec- 
tion of  a  liquid  after  death.  Experiments  made  by  Dr.  Sibson  to 
determine  the  latter  point  showed  that,  in  the  adult  male  at  fifty 
years  of  age,  the  injection  of  twenty-two  ounces  of  liquid  dilated 
the  sac  to  its  utmost  capacity.8  Very  great  accumulation  belongs 
rather  to  chronic  than  acute  pericarditis.  The  quantity  in  the 
latter  rarely  exceeds  two  or  three  pints.  The  effused  liquid  is 
more  or  less  turbid.  It  is  sometimes  transparent  at  the  surface, 
resembling  clear  serum,  but  muddy  and  thick  at  the  bottom.  The 
turbidity  proceeds  from  the  admixture  of  lymph,  and  detached 

1  Lectures  on  Diseases  of  the  Chest. 
s  Bellingham,  op.  cit.,  Part  I.,  p.  22. 
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portions  of  the  latter  in  flocculi  or  shreds  are  found  in  greater  or 
Jess  quantity  at  the  dependent  portion  of  the  sac.  This  turbidity 
and  the  presence  of  flakes  of  lymph  distinguish  inflammatory  effu- 
sion from  the  transudation  which  constitutes  simple  dropsy  in  this 
situation  or  hydro-pericardium.  Occasionally,  the  liquid  effused  in 
pericarditis  is  sanguinolent,  the  blood  probably  being  derived  from 
the  rupture  of  vessels  in  newly-organized  structure.  Laennee  con- 
sidered this  as  a  variety  of  pericarditis,  which  he  called  hemor- 
ifeagi*.  The  admixture  of  lymph  sometimes  readers  it  purnloid; 
and  in  some  very  rare  instances  the  liquid  may  be  truly  purulent. 
In  these  instances  the  disease  bears  to  ordinary  pericarditis  the 
same  relation  as  empyema  to  ordinary  pleurisy. 

In  the  majority  of  oases  in  which  ncute  pericarditis  proves  fatal 
per  «,  death  occurs  during  the  period  of  liquid  eff'tision.  On  ex- 
amination post-mortem,  the  pericardial  sac  is  found  to  contain  a 
certain  quantity  of  turbid,  puruloid,  sanguinolent,  or  purulent 
liquid.  The  free  surface  of  the  sac,  especially  upon  the  heart, 
presents,  in  different  cases,  diversities  of  appearance,  due  to  the 
quantity  and  disposition  of  toe  exuded  lymph.  The  deposit  k 
more  abundant  than  it  wa3  prior  to  the  liquid  effusion.  It  has 
become  more  dense  and  moro  firmly  adherent  to  the  membrane. 
It  is  frequently  laminated.  Extending  in  some  cases,  over  the 
whole  heart,  or  confined  to  certain  portions,  it  forms  a  covering  of 
variable  thickness,  which  often  has  a  reticulated  appearance  re- 
sembling gauze  or  lace-work ;  or,  quoting  comparisons  by  different 
observers,  the  appearance  is  frequently  not  unlike  that  of  the 
section  of  a  sponge,  the  interior  of  the  gall-bladder,  the  second 
stomach  of  the  calf,  or  a  congeries  of  small  earth  worms.  In  other 
instances  the  lymph  is  rolled  into  ridges,  giving  to  the  surface  of 
tho  heart  a  furrowed  or  wrinkled  aspect.  These  ridges  are  so 
disposed  in  some  cases  as  to  give  rise  to  an  appearanco  which  has 
beau  compared,  poetically,  by  Hope  to  the  undulations  of  sand  on 
the  sea-shore.  Another  disposition  of  the  lymph  is  in  the  form  of 
villous  projections,  giving  to  the  exterior  of  the  heart  •  shaggy 
appearance.  In  a  specimen  which  I  have,  the  entire  BOriaOfl  af  tin- 
orgnn  is  covered  with  closely  set,  fine  filaments  from  two  to  four 
line:-!  in  length.  This  peculiar  appearance  probably  is  that  to 
Which  was  applied  formerly  the  name  cor  villos'im,  or  hairy  hoart. 
Another  variety  still  is  the  deposit  of  lymph  in  minute  patches, 
thickly  disseminated  over  the  heart's  surface.  The  diversities  of 
appoaranco  are  explained  by  the  movements  of  the  visceral  and 
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parietal  surfaces  of  the  membrane  upon  each  other,  caused  by  the 
elongation  and  rotation  of  the  heart  during  its  systole.  They  may 
be  rudely  imitated,  as  Laennec  remarks,  by  rubbing  together  and 
alternately  bringing  into  contact  and  separating  two  marble  slabs, 
their  surfaces  having  been  covered  with  a  layer  of  soft  batter. 
When  the  pericardial  sac  is  distended  with  liquid,  the  two  surfaces 
may  come  together  at  certain  points  during  the  systole,  and  recede 
during  the  diastole.  It  is  evident  that  this  cannot  occur  when  the 
pericardial  sac  is  empty ;  the  two  surfaces  must  then  be  constantly 
in  contact,  friction  of  the  surfaces  only  taking  place,  without  sepa- 
ration. The  deposit  of  lymph,  as  already  stated,  may  be  general 
or  limited  to  certain  situations.  It  is  most  prone  to  accumulate 
near  the  base  and  about  the  large  arteries  at  their  origin.  It  may 
be  found  exclusively  or  most  abundant  on  either  the  anterior  or 
posterior  surface  of  the  organ.  It  is  rarely  very  abundant  on  the 
parietal  surface  of  the  membrane. 

When  death  does  not  occur  during  the  period  of  the  continuance 
of  an  abundant  liquid  effusion,  the  latter  is  removed,  sometimes 
quite  rapidly,  and  in  other  cases  slowly,  by  absorption,  and  the 
pericardial  surfaces  again  come  into  apposition.  In  examinations 
after  death,  at  a  period  somewhat  remote  from  this  occurrence, 
these  surfaces  are  found  united.  Adhesion  has  taken  place.  This 
may  be  either  mechanical  or  by  means  of  organization.  In  some 
specimens  the  parietal  portion,  together  with  the  fibrous  sac,  is 
simply  agglutinated  to  the  heart  with  a  certain  force,  and,  when 
detached,  successive  layers  of  condensed  lymph  are  found  to  inter- 
vene between  this  portion  and  the  exterior  of  the  organ.  These 
layers  may  sometimes  be  peeled  off,  one  after  the  other,  presenting 
the  appearance  of  distinct,  firm  membranes.  Those  nearest  the 
heart  are  sometimes  reddened  with  haematin.  Collectively,  they 
form  a  mass  which  may  be  nearly  or  quite  an  inch  in  thickness. 
This  mode  of  adhesion  is  purely  mechanical.  These  layers  of 
lymph  never  take  on  organization.  They  are  correctly  called  false 
membranes.  It  is  doubtful  if,  under  these  circumstances,  the  or- 
ganized adhesion  ever  occurs.  The  quantity  of  fibrin  prevents  this 
result.  But  in  other  instances,  in  which  the  intervening  deposit  of 
lymph  is  less  abundant  and  dense,  newly-organized  structures  are 
formed,  and  adhesion  by  a  vital  union  takes  place.  The  pericardial 
sac  may  be  in  this  way  completely  obliterated.  It  was  probably 
cases  of  this  kind  which,  comiug  under  the  observation  of  some  of 
the  old  anatomists,  led  them  to  conclude  that  the  pericardium  was 
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sometimes  wanting.  Union  by  an  organized  attachment  may  be 
partial.  Sometimes  it  is  limited  to  certain  points,  and,  the  newly 
organized  structure  becoming  elongated  by  the  movements  of  the 
heart,  the  opposing  surfaces  are  connected  by  membranous  bridles 
or  bands.  The  pericardial  surfaces  may  become  firmly  adherent 
oyer  one  side  of  the  heart,  and  the  remainder  of  the  sac  contain  a 
considerable  quantity  of  liquid.  Two  examples  of  this  kind  have 
fallen  under  my  observation.  In  one,  adhesion  had  occurred  over 
the  left  half  of  the  organ,  and  the  quantity  of  liquid  contained  in 
the  right  half  of  the  sac  was  so  great  as  to  extend  far  beyond  the 
right  margin  of  the  sternum,  giving  rise  to  physical  signs  which 
were  supposed  to  denote  effusion  into  the  right  pleural  cavity.  In 
the  other,  the  adhesion  was  over  the  right  side,  and  the  accumulation 
of  liquid  in  the  left  half  of  the  pericardial  sac  gave  rise  to  a  tumor 
which  projected  far  beyond  the  left  border  of  the  heart.  The  pro- 
cess of  adhesion  may  be  completed  within  a  period  varying  from  a 
few  days  to  several  weeks.  The  strength  of  the  adhesion  is  a  test 
of  its  age.  When  recent,  the  attachment  is  easily  broken,  but  it 
becomes  extremely  firm  after  the  lapse  of  considerable  time.  The 
metamorphoses  which  take  place  in  the  deposit  of  lymph  in  certain 
cases,  belong  more  appropriately  to  the  anatomical  history  of  chro- 
nic pericarditis,  and  will  be  noticed  in  that  connection. 

In  examinations  after  death  of  bodies  dead  with  various  diseases, 
the  symptoms  during  life  not  having  pointed  to  the  existence  of 
any  cardiac  affection,  one  or  more  opaque  patches  are  often  found 
on  the  heart,  generally  situated  on  the  anterior  portion  of  the  right 
ventricle,  near  the  middle  or  toward  the  base  of  the  organ.  These 
are  the  white  or  milk  spots  {maculae  albidce  vel  laden)  which  have 
given  rise  to  considerable  discussion  among  pathologists.  They 
vary  in  size  from  that  of  a  half  dime  to  a  quarter  of  a  dollar. 
Their  form  is  variable,  being  round,  oval,  or  irregular  in  their  con- 
tour, and  sometimes  linear.  The  question  is,  To  what  extent  are 
they  to  be  considered  as  evidence  of  ancient  pericarditis?  They 
consist,  in  nearly  all  the  instances  in  which  I  have  examined  with 
reference  to  this  point,  of  lymph  deposited  in  a  thin  layer,  closely 
adhering,  but  which  may  be  stripped  off,  leaving  the  surface  of  the 
heart  beneath  normal,  except  that  it  has  lost  somewhat  of  its  natu- 
rally smooth  and  polished  appearance.  It  is  stated,  however,  that 
in  some  instances  they  proceed  from  opacity  and  thickening  of  the 
membrane  itself.  That  they  result  from  inflammation  when  they 
are  due  to  a  deposit  of  lymph,  must  be  admitted.  They  constitute 
19 
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eviler.?*  «::"  rar.ial  or  eire-mscrib&I  p-ericarditis.  bat  so  limited  in 
*xter.t  as  no:  ;  :•  ziTe  rise  to  a:.T  svsptoms  of  disease  or  anv  cril 
cor-s-rv;*::?*?.  Prjr.ic.il>.  :hev  are  of  no  importance.  They  are 
•iLf'.iV.-rilv  i-e  to  sotae  Iccal  cause:  atid  the  most  probable  ex- 
p-IiiL:::L  is  that  iriven  cy  Dr.  Hodgkin  and  others,  which  attributes 
the:.-.  :■:■  the  ar.rit". : -n  let-see::  the  anterior  surface  of  the  heart  acd 
the  th?ra?i:  walls.  When  the  membrane  itself  is  thickened,  they 
are  :r:Vav-7  a  kind  of  callosity  caused  by  pressure.  They  are 
rareiy  f«:und  in  subjects  -nder  tie  age  of  puberty,  but  very  fre- 
oient'v  afrer  forrv:  ar.i  :hev  are  rr.Tich  more  common  in  males 


than  in  females. 


Pathol-:  okal  Relations  and  Causation  of  Pericarditis 

A?"te  peficardivs.  as  an  idiopathic  or  primary  disease,  is  ex- 
trerr.rly  rare.  The  chances  of  its  development,  irrespective  of  any 
other  disease,  in  a  healthy  person,  are  very  few.  In  this  respect  is 
may  be  classe.1  with  acute  gastritis  and  meningitis  in  the  adult 
In  the  vast  ma-"oritv  of  cases  it  i3  a  secondarv  affection.     It  is 

»  a  m 

•levelor-ed  either  as  a  cotr.  plication  of  some  other  affection,  or  in 
;:•:.:■.■/.'*.".  .n  with  s'tr.e  :«r.e  of  the  d: senses  called  general,  or  of  the 
caehexh*.  It  i?  u:-..:ersto-:d.  of  course,  that  this  remark  does  do: 
ap-rlv  t  .•  trau^:..::.?  eases.  The  ratho!  ^ical  relations  of  pericarditis. 
therefore,  ir.  th:s  t  "■::::    f  vie--,  form  an  important  as  w«-!l  as  inte- 

m.  m 

rest ::".«•  ■  r:i  :■::  ■■•""  the  et: :!  ^jieal  history  of  the  disease.  Tie  affec- 
t i : n s  .  f  w h : : % :  : t  i s  a ::  ovcasio  n a!  cor. eom i ta n t  are  nume r«  -u s.  but 
in  ::: ■:■_':_  the  l.:rj-:r  tt-  r-:r:i-»r.  •  f  irst-.-.y-ces  it  occurs  in  the  costs* 
of  oith.-r  r.rtio-hir  rh-.-uT.at:s:n  cr  renal  affections  involving  alba- 

Th  .■  :.tv.:.t'  n  of  -jli:.i :.":'.  observers  has  been  directe-.l  V*  the  occur 
ren:o  «'f  reri.-ar  V.t:s  ::\  £3*-:$  of  rho-irratism  onlv  within  the  last 
thirtv  ve.irs.     The     oc^i^nal  ass-  -eiatvn  of  these  af?°e -tl<>ns  va? 

m  m 

nor.-.*  :  bv  Pit-aim  in  17r5.  Dv.:-:as  in  l^'.'P,  and  bv  Dr.  Wells  in 
1S1-:  b;t  the  existe:-.-:.?  of  a  pathological  relation  K-Uwen  them 
was  :,  t  filly  recojT.hw.  prior  to  the  publications  of  l>r.  Lathnrr 
an»!  Dr.  El.iots-.'U  in  lrjO.  Ti.e  suV?  pent  observation?  »-f  Poui!- 
laud.  Il^pe.  a:;.!  other*,  established  the  fact  that,  in  a  larg..»  pr^p  r- 
tion  «f  the  cases  of  pericarditis.  *he  disease  occurs  in  connect:*:, 
witli  rheumatism.  Although  it  is  r-bsorved  much  less  freqnentiy 
than  endocarditis  in  this  connection,  the  proportion  of  the  cases  o;' 
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acute  rheumatism  in  which  it  becomes  developed  is  tolerably  large. 
Of  847  cases  collected  from  various  sources  and  analyzed  by  Dr. 
Fuller,  it  existed  in  142,  being  in  a  ratio  of  about  1  to  every  6 
cases.    These  cases  were  reported  by  six  trustworthy  observers,  and 
it  is  worthy  of  note  that  each  collection  of  cases  gives  not  far  from 
the  same  ratio  as  when  they  are  analyzed  collectively.1    Of  19  cases 
of  recent  pericarditis,  the  histories  of  which,  recorded  by  myself, 
are  before  me,  in  6  the  affection  occurred  manifestly  in  connection 
with  rheumatism.    Statistics  show  that  rheumatism  is  more  likely 
to  become  complicated  with  pericarditis  in  proportion  to  the  youth 
of  the  patients  affected.    Thus,  Dr.  Fuller  deduces  from  cases  re- 
ported by  different  observers  that  it  occurs  in  a  ratio  of  more  than 
one-third  under  the  age  of  15;  of  a  little  less  than  one-fifth  between 
the  ages  of  15  and  20;  of  less  than  one-tenth  between  20  and  25; 
whilst  above  the  age  of  25  the  ratio  diminishes  with  even  greater 
rapidity.    A  decided  influence,  therefore,  in  the  production  of  the 
disease,  in  this  connection,  pertains  to  age.   It  appears  also  to  occur 
in  a  larger  ratio  in  females  than  in  males.2   The  liability  to  pericar- 
ditis appears  to  be  greater,  other  things  being  equal,  in  proportion 
to  the  acuteness  and  severity  of  the  rheumatic  attack,  as  denoted 
by  the  intensity  of  the  local  symptoms  and  the  febrile  movement. 
It  is  rarely  developed  in  the  subacute  form  of  the  latter  affection; 
the  chronic  form,  and  the  affection  called  muscular  rheumatism,  do 
not  involve  a  liability  of  its  occurrence,  and  the  same  may  be  said 
of  gout.    It  has  been  observed  to  become  developed  oflener  in  the 
first  than  in  subsequent  attacks  of  rheumatism.    It  may  occur  at 
any  period  during  the  course  of  the  rheumatic  affection,  but  in  the 
majority  of  cases  it  is  developed  between  the  fourth  and  twelfth 
days.    Several  instances  have  been  reported  in  which  it  preceded 
the  affection  of  the  joints;  I  have  met  with  one  instance  of  this 
kind,  and  in  one  case  which  came  under  my  observation  it  occurred 
coincidently  with  an  affection  of  the  wrist.   According  to  Dr.  West, 
it  oftencr  takes  precedence  of  the  affection  of  the  joints,  and  is 
more  apt  to  occur  coincidently  with,  or  shortly  after,  the  latter,  in 
children  than  in  adults.3 

What  is  the  nature  of  the  pathological  relation  existing  between 
pericarditis  and  aeute  rheumatism  ?    After  the  fact  of  a  relation  was 

1  On  Rheumatism,  Rheumatic  Gout,  and  Sciatica.     By  Henry  William  FuUer, 
If.  D.t  etc.    Am.  edition,  1854,  p.  216. 

*  Fuller,  op.  cit. 

*  On  Diseases  of  Children,  second  American  edition,  p.  304. 
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ascertained,  it  was  supposed  that  a  transference  of  the  disease  Croat 
the  joints  to  the  heart  took  place,  and  that  the  pericarditis  was  due 
to  change  of  seat,  or  metastasis.  This  view  is  disproved  by  the  fact 
that  the  inflammation  of  the  pericardium  does  Dot  involve  nece*- 
sarily,  nor  indeed,  generally,  diminution  of  the  articular  inflam- 
mation. The  reverse  of  this  obtains  in  the  majority  of  cuo. 
Moreover,  as  has  just  been  stated,  the  pericarditis  in  some  inntinm 
precedes  the  affection  of  the  joints.  The  same  internal  morbid  oa- 
dition  which  determines  the  latter,  gives  rise  to  the  former.  Th* 
one,  as  well  as  the  other,  is  the  local  expression  of  a  general  or 
constitutional  affection,  involving,  probably,  blood-changes,  in  whica 
consists  the  essential  pathology  of  rheumatism.  The  perici 
and  the  affection  of  the  joints,  in  other  words,  are,  alike,  e 
common  pathological  condition. 

To  inquire  respecting  the  nature  of  the  blood-changes  » 
constitute  this  condition,  does  not  fall  within  the  scope  of  this  wort. 
As  the  affection  of  the  joints  in  rheumatism  exists  in  tbe  largtr 
proportion  of  cases  without  the  development  of  pericarditis,  so  a 
is  probable  that  rheumatic  pericarditis  may  sometimes  occur  «ita- 
out  the  former.  The  liability  of  the  pericardial  membrane  to  become 
the  seat  of  inflammation  in  rheumatism,  is  to  be  explained  by  tiu 
analogy  of  structure  between  this  membrane  and  tbe  tissue-. 
ing  into  the  composition  of  the  articulations. 

Since  our  knowledge  of  the  connection  of  albuminuria  with  car- 
tain  affections  of  the  kidney  dates  from  the  researches  of  Brigkt, 
published  in  1S27,  it  follows  that  the  pathological  relation  «»i«i^ 
between  pericarditis  and  these  affections  has  but  recently  bets 
ascertained.  Clinical  observation  within  late  years  has  abundant!/ 
established  the  existence  of  such  a  relation.  Of  35  cases  of  peri- 
carditis analyzed,  with  respect  to  causation,  by  Dr.  John  Taylor, 
Bright 's  disease  existed  in  13,  and  the  development  of  the  perkar- 
dial  inflammation  could  not  otherwise  be  accounted  for.'  Of  19 
cases  taken  from  my  records,  Bright's  disease,  or  marked  albumi- 
nuria, was  present  without  any  other  apparent  causative  agency, 
in  3,  and  probably,  also,  in  2  additional  cases.  On  tbe  other  bud, 
of  50  patients  who  had  either  died  of  Bright  s  disease,  or  who  nt 
ascertained  to  have  this  disease  in  an  advanced  form,  acute  pericar- 
ditis was  found  by  Dr.  Taylor  in  5,  or  in  the  ratio  of  1  to  10.   Of 
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185  fatal  cases  of  pericarditis  analyzed  by  Dr.  T.  K.  Chambers,  the 
kidneys  were  diseased  in  36.1  In  a  collection  of  cases  of  pericarditis, 
including  cases  which  recover  as  well  as  those  which  prove  fatal, 
the  disease  is  found  to  be  developed  much  oflener  in  connection 
with  acute  rheumatism  than  with  an  affection  of  the  kidneys.  But 
in  a  collection  of  fatal  cases  of  pericarditis,  renal  disease  is  found 
to  coexist  much  oftener  than  acute  rheumatism!  The  explanation 
of  this  is,  pericarditis  developed  in  connection  with  Bright's  disease 
especially  at  an  advanced  stage  of  this  disease,  almost  invariably 
ends  fatally ;  whilst  in  connection  with  acute  rheumatism,  recovery 
takes  place  in  a  large  proportion  of  instances. 

What  is  the  nature  of  the  pathological  relation  existing  between 
pericarditis  and  the  renal  affections  generally  included  under  the 
name  of  Bright's  disease  ?  Clinical  observation  shows  that,  in  con- 
nection with  the  latter,  serous  inflammations  are  apt  to  become 
developed.  The  production  of  these  inflammations,  as  well  as  other 
effects,  are  attributed  to  the  accumulation  of  urinary  principles  in 
the  blood,  in  consequence  of  the  impaired  excretory  function  of  the 
kidneys.  The  intermediate  morbid  condition  determining  the  peri- 
carditis, is  thus  supposed  to  be  uraemia.  The  urea  in  excess,  or 
the  products  of  its  decomposition  in  the  blood,  act  as  poisonous 
agents,  giving  rise  to  inflammation  of  the  pericardial  and  other  serous 
membranes,  among  various  pathological  consequences.  This  is  the 
explanation  most  consistent  with  our  present  knowledge. 

Pericarditis  is  frequently  associated  with  either  pleuritis  or 
pleuropneumonia.  It  has  been  inferred  from  this  association  that 
the  inflammation  extends  from  the  pulmonary  organs  to  the  heart, 
in  consequence  of  the  proximity  of  the  latter  to  the  former,  an 
inference  which  appears  to  be  strengthened  by  the  fact  that  the 
coexisting  inflammation  of  the  pulmonary  structures  is  situated  on 
the  left,  oftener  than  on  the  right  side.  But  pleuritis  and  pleuro- 
pneumonia are  diseases  of  frequent  occurrence,  and  in  the  great 
majority  of  cases  the  inflammation  does  not  extend  to  the  pericar- 
dium. On  the  other  hand,  in  cases  of  pericarditis  developed  in 
connection  with  acute  rheumatism,  the  inflammation  very  rarely 
extends  to  the  adjoining  pulmonary  structures.  It  is  chiefly  in 
non-rheumatic  cases  of  pericarditis  that  this  disease  is  associated 
with  pulmonary  inflammation.  It  is,  therefore,  more  rational  to 
conclude  that  between  the  latter  and  the  former  there  exists  no 

1  Decenniuin  Pathologicum. 
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relation  of  causation,  but  that  both  are  equally  dependent  on 
some  internal,  determining  pathological  condition.  This  condition 
belongs,  in  a  certain  proportion  of  cases,  to  disease  of  the  kidney, 
and,  in  other  cases,  to  some  of  the  diseases  occasionally  giving  rise 
to  pericarditis,  which  are  presently  to  be  noticed.  Although  it  is 
true  that  when  pleuritis  is  associated  with  pericarditis  the  left 
pleura  is  oftener  affected  than  the  right,  yet  the  right  pleura  is  not 
infrequently  the  seat  of  the  inflammation.  Of  seven  fatal  cases,  of 
which  I  have  preserved  notes,  the  right  side  was  affected  in  three. 
The  pleuritis  was  double  in  three  of  these  cases.1  To  show  the 
relative  frequency  of  the  occurrence  of  pleurisy  and  pneumonia  in 
cases  of  non  rheumatic  as  compared  with  rheumatic  pericarditis, 
the  following  statistics  by  Dr.  Taylor  may  be  cited :  In  24  cases  of 
non-rheumatic  pericarditis,  pneumonia  occurred  in  12,  while  it 
occurred  in  only  4  of  16  cases  of  rheumatic  pericarditis.  Pleurisy 
occurred  in  10  of  16  cases  of  the  former,  and  in  only  7  of  24  cases 
of  the  latter. 

Pyaemia  appears  to  rank  next  to  TJright's  disease  as  regards  the 
frequency  of  its  coexistence  with  pericarditis  in  fatal  cases  of  the 
latter.  It  existed  in  18  of  the  135  subjects  examined  by  Dr. 
Chambers,  a  ratio  equal  to  that  of  rheumatism  in  this  collection  of 
cases.  Pyaemia,  at  the  same  time,  is  likely  to  give  rise  to  inflam- 
mation affecting  serous  structures  in  other  situations.  It  is  proba- 
bly through  the  intervention  of  this  blood  affection  that  wounds  of 
parts  remote  from  the  heart  and  surgical  operations  sometimes 
give  rise  to  pericarditis.  Of  the  nature  of  the  pathological  relation 
existing  between  pyaemia  and  pericarditis  all  that  can  be  said  with 
our  present  knowledge  is,  that  the  blood  is  so  altered  as  to  deter- 
mine, among  other  results,  inflammation  of  the  pericardium. 

The  eruptive  and  continued  fevers  occasionally  become  compli- 
cated with  pericarditis.  It  must  be  extremely  rare  for  this  com- 
plication to  occur  in  connection  with  either  typhoid  or  typhus 
fever ;  but  examples  of  its  development  in  the  course  of  scarlatina 
and  small-pox  are  not  so  uncommon.  When  it  occurs  as  a  sequel 
of  scarlatina,  of  which  I  have  met  with  an  instance,  it  is  probably 
dependent  on  the  morbid  condition  incident  to  albuminuria.  In 
the  instance  just  alluded  to,  it  was  preceded  by  general  dropsy  and 
albuminous  urine.     The  pathological  relation  with  the  essential 

1  Louis'  statistics  show  coexisting  pleuritic  or  pneumonic  inflammation  to  be 
limited  to  the  right  side  in  one-third  of  the  cases  in  which  these  pulmonary  affec- 
tions are  associated  with  pericarditis. 
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fevers,  also,  involves  certain  internal  causes  pertaining  probably  to 
blood-changes. 

Pericarditis  has  been  observed  to  occur  in  cases  of  scorbutus. 
Its  occurrence  in  this  pathological  connection  was  observed  some 
years  since  during  the  prevalence  of  scurvy  among  sailors  at  St. 
Petersburg  by  M.  Seidlitz,  of  that  city ;  and  a  variety  of  the  disease, 
said  to  be  frequent  on  the  extreme  northern  coasts  of  Europe, 
where  scurvy  is  endemic,  has  been  described  by  M.  Kyber  under 
tbe  name  of  pericarditis  scorbutica.  Another  observer,  M.  Karawa- 
gan,  found  that  of  sixty  subjects  dead  with  scurvy,  thirty  were 
affected  with  pericarditis.  As  described  by  these  three  writers,  the 
pericarditis  occurring  in  scurvy  differs  from  the  ordinary  form  of 
the  disease,  in  the  bloody  character  of  the  liquid  effusion  contained 
in  the  pericardial  sac.  It  is,  in  fact,  a  species  of  hemorrhagic 
pericarditis.1 

Purpura  and  cyanosis  are  other  affections,  characterized  by  a 
morbid  condition  of  the  blood,  in  connection  with  which  pericar- 
ditis has  been  observed  to  become  developed.  It  is,  however, 
doubtful  if  the  number  of  instances  in  which  the  association  occurs 
is  sufficient  to  show  the  existence  of  any  special  pathological 
relation. 

Erysipelas  and  influenza  are  affections  in  connection  with  which 
pericarditis  has  been  observed  sometimes  to  become  developed. 

Tuberculosis  of  the  lungs  is  sometimes  associated  with  pericar- 
ditis. Of  eleven  fatal  cases  in  which  the  pericarditis  was  recent, 
pulmonary  tuberculosis  coexisted  in  three.  This  association  is 
probably  due  merely  to  coincidence.  Tbe  tuberculous  cachexia 
does  not  appear  to  give  rise  to  inflammation  of  the  pericardium, 
except  in  the  very  rare  instances  in  which  tubercle  is  deposited 
upon  this  membrane.  The  same  remark  is  applicable  to  the  car- 
cinomatous cachexia. 

As  thus  far  considered,  the  causation  of  pericarditis  has,  for  the 
most  part,  involved  internal  morbid  conditions  pertaining  to  cer- 
tain general  diseases,  cachexias  and  blood-changes.  In  the  great 
majority  of  cases,  the  disease  is  developed  secondarily  in  some  of 
these  pathological  relations,  and,  as  already  stated,  more  especially 
in  connection  with  either  acute  rheumatism  or  renal  affections 
accompanied  by  albuminuria.  But  various  local  causes  may  give 
rise  to  the  disease.    It  may  be  produced  by  wounds  penetrating 

1  Bellingham,  op.  cit,  Part  II.  p.  2G3. 
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the  pericardial  sac,  and  by  other  injuries  of  the  chest.  In  these 
cases  the  disease  is  traumatic.  Abscesses  formed  in  the  liver 
occasionally  open  into  the  pericardial  sac  and  occasion  acute 
inflammation.  Collections  of  softened  tubercle  in  the  lungs  have 
been  known  to  take  this  direction.  Mediastinal  abscesses  may 
pursue  the  same  course.  The  pericardium  sometimes  appears  to 
take  on  inflammation  in  consequence  of  the  local  irritation  excited 
by  aneurismal  tumors  of  the  aorta.  Enlargement  of  the  heart 
probably,  in  some  instances,  leads  to  this  result.  The  deposit  of 
either  tubercle  or  carcinomatous  matter  upon  this  membrane, 
happily  extremely  rare,  is  another  local  cause  to  which  allusion 
has  already  been  made. 

Exclusive  of  the  cases  in  which  pericarditis  is  developed  as  a 
secondary  disease,  t.  «.,  dependent  on  some  antecedent  morbid  con- 
dition, it  may  possibly  occur  as  a  primary  or  idiopathic  affection. 
Instances,  however,  are  so  extremely  rare  that  clinical  observers  of 
large  experience  declare  they  have  never  met  with  an  example. 
On  this  point,  Dr.  Walshe  remarks  that  "  alleged  idiopathic  peri- 
carditis becomes  rarer  every  year,  in  proportion  as  the  evolution  of 
diathetic  diseases  grows  more  fully  understood ;"  and  he  adds  that 
he  has  never  seen  a  positive  case  of  the  kind. 

The  influence  of  youth  in  the  causation  of  rheumatic  pericarditis 
has  been  referred  to.  Statistics  show  that  non-rheumatic  cases  em- 
brace a  larger  proportion  of  persons  beyond  the  middle  period  of 
life.  The  average  age  in  twenty-four  cases  of  the  latter,  reported 
by  Dr.  Ormerod,  was  forty -two;  while  in  sixty-one  cases  of  the  for- 
mer, the  average  age  was  twenty-one.  This  disparity  is  intelligible 
when  it  is  considered  that,  exclusive  of  acute  rheumatism,  pericar- 
ditis, in  the  majority  of  cases,  is  dependent  on  Bright's  disease,  and 
persons  in  middle  life,  more  than  the  young,  are  liable  to  the  latter. 
But  no  period  of  life  is  positively  exempt  from  the  liability  to  peri- 
carditis. Numerous  cases  have  been  reported  in  which  the  disease 
occurred  in  infants  but  a  few  months  old.  In  some  of  these  cases 
the  most  prominent  symptom  was  screaming  of  the  infant.  I  met 
with  a  case,  several  years  since,  of  the  disease  in  a  child  eight 
months  old,  in  which  this  was  the  chief  symptom,  the  sudden, 
sharp,  brief  cry  resembling  that  which  is  characteristic  of  menin- 
gitis, and  leading  to  a  suspicion  of  the  existence  of  the  latter  affec- 
tion. 

In  a  very  large  proportion  of  cases  of  pericarditis,  endocarditis 
coexists.    In  rheumatic  pericarditis  this  is  a  rule  to  which  there 
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are  few,  if  any,  exceptions.  The  rule  does  not  hold  good,  at  least 
to  the  same  extent,  in  non-rheumatic  pericarditis.  The  frequent 
association  of  the  two  affections  will  serve,  in  a  measure,  to  account 
for  the  fact  that  when,  on  examination  after  death,  the  evidences  of 
ancient  pericarditis  are  discovered,  the  heart  is  often,  if  not  gene- 
rally, more  or  less  enlarged,  and  valvular  lesions  are,  at  the  same 
time,  found.  The  remote  effects  of  pericarditis  on  the  heart,  is  a 
point  of  interest  and  importance,  which  will  be  considered  in  con- 
nection with  the  subject  of  pericardial  adhesions. 


Symptoms  op  Acutb  Pericarditis. 

The  symptoms  of  acute  pericarditis  vary  according  to  the  inten- 
sity of  the  inflammation,  the  amount  of  liquid  effusion,  and  other 
circumstances,  the  effects  of  which  are  sufficiently  manifest.  But, 
irrespective  of  these,  variations  in  different  cases  are  observed, 
which  cannot  be  traced  to  obvious  differences  in  morbid  conditions 
pertaining  to  the  organ  affected.  In  this  respect,  however,  the 
disease  does  not  differ  from  other  inflammations,  especially  those 
affecting  serous  structures.  The  same  is  true  of  pleuritis,  menin- 
gitis, and  peritonitis.  Certain  of  the  symptomatic  phenomena,  such 
as  pain,  febrile  movement,  etc.,  are  present  in  a  marked  degree  in 
some  cases,  in  a  moderate  or  slight  degree  in  other  cases,  and  are 
sometimes  wanting,  when  the  appearances  after  death  denote  equal 
intensity  and  extent  of  the  inflammation.  There  is,  in  short,  often 
an  apparent  want  of  correspondence  between  the  manifestations  of 
the  disease  during  life,  and  the  changes  ascertained  after  'death, 
showing  that  the  symptomatic  events  which  belong  to  the  clinical 
history  of  the  disease,  are  influenced,  in  no  small  measure,  by  cir- 
cumstances pertaining  to  other  parts  of  the  body  than  the  organ 
affected,  or  to  the  general  system.  These  circumstances  are  but 
little  understood ;  but  this  remark  is  not  more  applicable  to  peri- 
carditis than  to  various  other  local  affections.  This  frequent  want 
of  harmony  (if  this  term  may  be  allowed)  between  local  morbid 
conditions  and  symptomatic  phenomena,  is  important  to  be  con- 
sidered in  connection  with  diagnosis,  prognosis,  and  treatment.  It 
is  this  which  invests  the  physical  signs  of  disease,  whenever  they 
are  available,  with  much  of  their  great  practical  value.  Pericar- 
ditis being  associated,  in  the  great  majority  of  cases,  with  other 
affections,  its  own  manifestations  are,  to  a  greater  or  less  extent, 
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intermingled  with,  and  obscured  by  those  of  the  latter.  This  fact, 
together  with  the  variations  just  alluded  to,  impairs  considerably 
the  general  application  of  a  descriptive  history  based  on  the  clini- 
cal study  of  the  comparatively  rare  cases  in  which  the  disease  is 
isolated,  and  its  symptomatic  phenomena  strongly  marked. 

The  division  of  the  career  of  the  disease  into  three  periods,  based 
on  facts  pertaining  to  its  morbid  anatomy,  is  to  be  borne  in  mind. 
The  symptoms  undergo  important  modifications  when  an  abundant 
accumulation  of  liquid  takes  place  in  the  pericardial  sac,  in  other 
words,  during  the  second  period;  and,  again,  after  absorption  of 
the-liquid,  or  during  the  third  period. 

In  treating  of  the  symptomatology  of  pericarditis,  the  symptoms 
which  relate  directly  to  the  heart  will  be  first  noticed,  and,  after- 
ward, those  referable  to  different  anatomical  systems — the  circula- 
tory, respiratory,  nervous,  etc. 

Symptoms  referable  directly  to  the  heart. 

The  symptoms  which  relate  directly  to  the  heart,  are  pain,  palpi- 
tation and  tenderness. 

Pain  referred  to  the  praecordia,  is  a  prominent  symptom  in  some 
cases.  The  character  of  the  pain  is  burning  or  lancinating,  and  it 
is  accompanied  often  by  a  sense  of  constriction.  It  is  aggravated 
by  inspiration ;  and  the  inspiratory  acts  are  sometimes  shortened 
inr  consequence,  the  number  of  respirations  per  minute  being  corre- 
spondingly multiplied.  The  pain  is  also  increased  by  movements 
of  the  body.  It  may  be  referred  to  the  region  of  the  heart  or  to 
the  eftigastrium.  In  two  cases  under  my  observation,  it  was  at  first 
seated  on  the  right  side  of  the  sternum,  and  shortly  shifted  to  the 
pnecordia.  It  may  extend  to  the  back,  to  the  left  shoulder,  and 
down  the  left  upper  extremity,  bearing  some  resemblance,  if  severe, 
to  the  pain  in  angina  pectoris.  The  character  of  the  pain,  and  the 
associated  circumstances  being  the  same  in  some  cases  as  in  pleu- 
risy, the  affection  is  liable  to  be  mistaken  for  the  latter.  This  not 
infrequently  happens.  Pleurisy,  as  has  been  seen,  is,  in  many 
cases,  associated  with  pericarditis,  and  the  pain  belonging  to  each 
affection  separately,  cannot,  under  these  circumstances,  be  readily 
disconnected.  The  pain,  also,  is  not  unlike  that  incident  to  pleuro- 
dynia and  intercostal  neuralgia,  and  these  affections  may  coexist 
with  pericarditis.  But  pain  is  by  no  means  invariably  a  prominent 
symptom  of  pericarditis.    In  the  majority  of  cases  it  is  either  mode- 
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rate  or  slight  in  degree.  It  may  be  wanting.  In  a  case  recently- 
observed  in  which  pericarditis  was  consecutive  to  pleurisy  of  the 
left  side,  with  large  effusion,  the  heart  being  removed  to  the  right 
of  the  sternum,  no  pain  was  experienced  in  the  organ  at  the  time 
of  the  attack,  or  subsequently.  In  another  instance,  the  pain  was 
slight,  and  referred  to  the  region  of  the  dorsal  vertebrae.  In  most 
of  the  cases  which  have  fallen  under  my  observation,  the  pain  has 
been  either  slight  or  moderate.  I  have  never  witnessed  excrucia- 
ting suffering  from  pain  in  connection  with  pericarditis,  but  in- 
stances have  been  reported.  This  symptom,  thus,  is  variable  in 
degree ;  it  is  not  reliable  as  a  constant  symptom,  and,  when  more 
or  less  marked,  is  not  distinctive. 

Upon  what  does  the  occurrence  of  pain  depend?  Bouillaud 
attributes  it,  in  all  cases,  to  coexisting  pleuritis.  But  it  may  un- 
doubtedly be  present,  and  prominent  as  a  symptom,  when  pleurisy 
does  not  coexist.  It  must  emanate  from  the  nerves  of  the  heart ; 
and,  although  it  is  difficult  to  explain  the  differences  in  the  amount 
of  pain  in  different  cases  which  appear  to  be  similar  as  regards  the 
intensity  of  the  inflammation,  and  to  account  for  the  absence  of 
pain  in  certain  instances,  it  is  to  be  considered  that  the  same  diffi- 
culty is  met  with  in  other  serous  inflammations,  for  example,  peri- 
tonitis. The  increase  of  pain  during  the  act  of  inspiration  is 
explained  by  the  friction  of  the  pericardial  surfaces  in  consequence 
of  the  depression  of  the  diaphragm,  and  by  the  pressure  upon  the 
heart,  of  the  lungs  in  the  process  of  inflation.  When  pain  is  present, 
it  belongs  especially  to  the  commencement  of  the  attack  and  the 
early  part  of  the  disease.  It  diminishes  or  disappears  when  the 
inflamed  surfaces  become  covered  with  lymph,  and  are  separated 
by  liquid  effusion.  At  this  stage  it  may  give  place  to  a  sense  of 
uneasiness  or  undefined  distress  referable  to  the  procordia,  not 
amounting  to  positive  pain. 

Tenderness  on  pressure  is  a  symptom  frequently  but  not  con- 
stantly present.  Like  pain,  when  present,  it  is  variable  in  degree, 
It  is  rarely  very  marked.  As  pointed  out  by  Hope,  tenderness 
may  sometimes  be  discovered  on  pressing  upon  the  epigastrium 
beneath  the  cartilages  of  the  ribs  in  a  direction  toward  the  heart, 
when  it  is  not  apparent  in  the  pnecordia  directly  over  the  heart. 
In  order  to  constitute  a  symptom  of  pericarditis,  it  must  be  limited 
to  the  region  of  the  heart.  It  is  needless  to  say  that  when  pleurisy, 
affecting  the  left  side,  coexists,  the  tenderness  will  be  diffused,  more 
or  less,  over  the  whole  of  that  side.    In  acute  rheumatism,  pleuro- 
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dynia  may  occur,  either  with  or  without  pericarditis,  and  diffused 
tenderness  will  then  be  present.  In  rheumatic  pericarditis,  I  have 
found  the  whole  of  the  left  side  exquisitely  sensitive  to  pressure, 
without  the  physical  evidence  of  pleuritis.  As  an  isolated  symp- 
tom, circumscribed  tenderness  is  of  little  value,  but,  taken  in  con- 
nection with  other  symptoms,  it  is  of  importance.  It  is  to  be  borne 
in  mind  that  the  absence  of  tenderness  is  not  positive  evidence 
against  the  existence  of  pericarditis. 

Tenderness  is  doubtless  due  to  an  abnormal  sensibility  developed 
in  the  inflamed  membrane.  Why  this  sensibility  is  present  in  some 
cases  and  not  in  others,  cannot  be  explained ;  but  the  same  is  true 
of  other  serous  inflammations.  In  peritonitis,  for  example,  the 
tenderness  is  generally  great ;  but  in  a  well-marked  case  at  this 
moment  under  observation,  this  symptom  is  wanting. 

Increased  action  of  the  heart  is  an  effect  of  pericardial  inflamma- 
tion during  the  early  part  of  the  disease.  The  contractions  are 
violent  and  sometimes  irregular.  The  patient  is  conscious  of  an 
unnatural  beating  of  the  organ.  This  constitutes  palpitation.  Like 
the  other  symptoms  referable  to  the  heart,  this  is  by  no  means  con- 
stant, and  it  possesses,  in  itself,  but  little  value  inasmuch  as  it  occurs 
in  connection  with  the  different  forms  of  organic  disease,  and,  also, 
as  a  purely  functional  disorder.  Its  importance  depends  on  its 
association  with  other  symptoms.  It  is  sometimes  strongly  marked. 
The  commencement  of  the  disease  may  be  characterized  by  tumul- 
tuous action  of  the  heart.  In  cases  of  acute  rheumatism,  this  should 
excite  strong  suspicion  of  pericarditis,  and  lead  to  a  careful  exami- 
nation for  more  positive  evidence  of  the  disease.  Palpitation 
belongs  to  the  first  stage  of  pericarditis.  It  is  incompatible  with 
much  liquid  effusion,  and  even  if  the  latter  does  not  occur,  a 
secondary  effect  of  the  inflammation  on  the  muscular  substance  of 
the  heart,  is  diminished  power  of  contraction,  or  incomplete  par- 
alysis. A  similar  effect  is  observed  in  cases  of  peritonitis,  as  shown 
by  enlargement  of  the  intestines,  from  the  pressure  of  their  gaseous 
contents. 

Symptoms  referable  to  tJie  circulation. 

The  pulse,  considered  alone,  in  this,  as  in  most  diseases,  docs  not 
furnish  characters  which,  in  a  diagnostic  point  of  view,  are  highly 
distinctive;  but,  the  diagnosis  being  made,  it  gives  important  in- 
formation respecting  the  condition  of  the  heart.     At  the  onset  of 
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the  disease,  it  corresponds  to  the  increased  muscular  action  of  tlie 
organ,  and  is  frequently  strong,  quick,  vibratory,  as  well  as  more 
or  less  frequent  and  sometimes  irregular.  In  proportion  as  the 
heart  is  weakened,  in  the  progress  of  the  disease,  it  becomes  en- 
feebled; and  when  in  conjunction  with  a  certain  amount  of  par- 
alysis,  the  movements  of  the  organ  arc  mechanically  restrained  by 
the  pressure  of  liquid  effusion,  the  pulse  is  notably  small  and  weak, 
with  more  marked  disturbance  of  its  rhythm.  It  represents,  thus, 
the  effects  of  the  disease,  vital  and  mechanical,  on  the  circulation. 
Dr.  Stokes  thinks  that  the  effect  upon  the  heart's  movements  pro- 
duced by  the  pressure  of  liquid  in  the  pericardial  sac  is  overrated, 
and  he  cites,  iu  support  of  this  opinion,  the  comparatively  small 
disturbance  of  the  circulation  caused  by  dislocation  of  the  heart  in 
cases  of  empyema.  But  the  condition  of  the  organ  iu  the  two  cases 
is  by  no  means  the  same.  When  the  heart  is  removed  to  the  right 
of  the  sternum  by  the  pressure  of  a  large  accumulation  ofliquid  in 
the  left  pleural  sac,  the  freedom  of  its  movements  is  but  little 
restrained  in  comparison  with  the  effect  of  an  abundant  effusion 
i  the  pericardial  sae.  When  the  latter  is  distended  to  double 
or  treble  its  normal  capacity,  it  is  truly  surprising  that  the  cavities 
receive  sufficient  blood  for  the  circulation  to  be  carried  on.  The 
bat  the  circulation  is  not  arrested,  shows  the  force  with  which 

>od  is  returned  to  the  heart.  In  dwelling  upon  the  atony  or 
pundysis  arising  from  the  proximity  of  the  inflamed  membrane  to 
the  muscular  tissue,  Dr.  Stokes  seems  to  me  to  undervalue  the 
mechanical  effect  of  the  presence  of  liquid.  The  latter  effect  is  pro- 
puUiotiate,  other  things  being  equal,  not  so  much  to  the  amount  of 
liquid  effusion  as  to  the  rapidity  with  which  it  takes  place.     If  it 

"lute  slowly,  the  dilatation  of  the  sac  goes  on  pari  passu,  and 
the  heart,  speaking  metaphorically,  becomes  accustomed  to  the  pres- 
sure. If  the  quantity,  on  the  other  hand,  become  rapidly  large,  the 
sac  does  not  readily  yield,  and  the  heart  suffers  from  the  com- 
pression in  a  more  marked  degree.  Clinical  observation  sustains 
the  correctness  of  these  remarks.  The  pulse  may  be  greatly  en- 
feebled from  the  weakness  of  the  heart  induced  as  a  secondary 
result  of  the  inflammation,  irrespective  of  effusion.  But  the  pres- 
sure of  liquid,  especially  when  rapidly  effused,  affects  the  pulse  to 
a  still  greater  extent.  A  weak  and  small  pulse  belongs  to  the  stage 
of  effusion,  and  may  be  considered  as  representing,  in  a  great  mea- 
sure, the  extent  to  which  the  heart  is  mechanically  restrained.  Ab 
regards  frequency  of  the  pulse,  Dr.  Walske  remarks  that  it  "is 
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subject  to  more  sudden  variations  from  the  influence  of  emotional 
excitement  and  effort  than  in  any  other  disease,  perhaps."  He  adds 
that  he  has  known  a  very  gentle  movement  of  the  trunk  raise  the 
pulse  from  80  or  90  to  130  or  140.  It  is  often  found  to  vary 
notably  on  different  days,  without  any  obvioas  cause. 

During  the  progress  of  pericarditis,  then,  as  a  rule,  the  pulse  is 
at  first  more  or  less  increased  in  frequency,  and  also  in  force  and 
quickness;  and,  afterwards,  from  the  combined  effects  of  diminished 
muscular  power  and  the  pressure  of  liquid  effusion,  it  is  irregular, 
weak  and  small,  the  frequency  being  generally  still  more  increased. 
But  to  this  rule  there  are  exceptions.  The  frequency  during  the 
first  stage  is,  in  some  cases,  not  greater  than  in  health.  Dr.  Graves, 
indeed,  states  that  he  has  observed  it  to  be  less  frequent  than  in 
health.  It  may  continue  regular  during  this  stage,  and  present  no 
marked  deviation  from  its  normal  characters.  During  the  second 
stage,  the  effect  of  even  a  large  accumulation  of  liquid  is  sometimes 
not  very  marked.  It  may  retain  considerable  force  and  volume 
when  the  extinction  of  precordial  impulse  and  other  physical  signs 
show  distension  of  the  pericardial  sac. 

In  cases  of  rheumatic  pericarditis,  the  pulse  is  more  or  less 
accelerated  prior  to  the  development  of  the  heart  affection.  The 
influence  of  the  latter,  therefore,  cannot  be  estimated  with  precision. 
A  sudden  change  in  frequency,  or  other  characters,  during  the 
course  of  acute  rheumatism,  occurring  when  no  joints  are  newly 
attacked,  and  irrespective  of  any  obvious  cause,  should  lead  the 
practitioner  always  to  direct  his  attention  to  the  symptoms  and 
signs  of  cardiac  disease. 

The  obstruction  to  the  circulation  incident  to  prolonged  accumu- 
lation of  liquid  in  the  sac  may  be  sufficient  to  give  rise  to  oedema 
of  the  lower  extremities  and  face.  In  general,  however,  oedema  in- 
volves coexisting  disease  of  kidney,  or  organic  lesions  of  the  heart 

Lividity  of  the  lips,  face,  etc.,  may  be  due  alone  to  the  pressure 
of  liquid  and  weakness  of  the  heart.  As  a  symptom  of  pericarditis, 
exclusive  of  other  affections,  it  belongs  to  the  second  stage  of  the 
disease,  and  denotes  an  alarming  degree  of  obstruction.  The  pulse 
will  be  found  to  be,  at  the  same  time,  extremely  feeble  and  irregu- 
lar. The  lividity,  under  these  circumstances,  depends  on  congestion 
of  the  venous  radicles,  arising  from  inability  of  the  heart  to  receive 
the  blood  returned  to  it  by  the  systemic  veins.  But  this  symptom 
generally  involves  an  affection  of  the  pulmonary  system,  such  as 
pleuritU  or  pneumonitis,  existing  in  combination  with  the  pericar- 
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ditis.  The  impaired  ability  of  the  lungs  to  aerate  the  blood  is  then 
associated  with  venous  congestion  in  the  production  of  lividity.  It 
is  unnecessary  to  add  that  lividity  is  a  symptom  incident  to  a  va- 
riety of  cardiac  and  pulmonary  affections,  and  does  not  therefore 
possess  any  intrinsic  significance  as  diagnostic  of  pericarditis.  It 
is  not,  in  fact,  always  present  in  fatal  cases  of  the  latter  disease, 
even  when  characterized  by  great  liquid  effusion.  These  remarks 
are  equally  applicable  to  the  symptom  last  noticed,  viz.,  codema. 

Symptoms  referable  to  the  respiratory  system. 

In  cases  of  pericarditis  disconnected  from  any  affection  of  the 
lungs,  the  respirations  are  sometimes  accelerated  in  consequence  of 
the  inspiratory  acts  being  shortened  by  pnecordial  pain.    I  have 
observed  marked  dilatation  of  the  alee  rum  under  these  circum- 
stances.   Cough,  dry,  hacking,  or  spasmodic,  is  common,  and  does 
not  denote,  necessarily,  coexisting  pulmonary  disease.    Dyspnoea 
may  be  an  urgent  symptom,  dependent  generally  on  congestion  of 
the  lungs  incident  to  compression  of  the  heart  by  liquid  effusion. 
These  symptoms,  however,  are  extremely  variable  and  inconstant, 
as  are  all  the  symptomatic  events  belonging  to  the  clinical  history 
of  pericarditis.    The  respiration  may  be  unaffected,  or  accelerated 
only  in  proportion  to  the  febrile  movement.  Cough  is  not  uniformly 
present.    Dyspnoea  may  be  wanting  even  when  the  pericardial  sac 
is  largely  distended.    Moreover,  each  of  these  symptoms  occurs  in 
.1  variety  of  pathological  relations,  and  is  not,  therefore,  distinctive 
of  pericarditis.    They  are  often  dependent,  to  a  greater  or  less  ex- 
tent, on  coexisting  pleurisy  or  pneumonia.    When  these  affections 
are  excluded,  dyspnoea  denotes,  as  a  rule,  obstruction  to  the  circu- 
lation caused  by  weakness  of  the  heart  or  mechanical  compression, 
or  both  combined.     As  thus  produced,  it  may  exist  in  a  degree  to 
constitute  orthopneea.    It  belongs,  in  general,  to  the  second  stage 
of  the  disease,  and  is  associated  with  frequency  and  feebleness  of 
the  pulse,  and  perhaps  with  lividity  of  the  prolabia  and  face.    Un- 
der these  circumstances,  it  denotes  imminent  danger.    Cases,  how- 
ever, have  been  observed  in  which  dyspnoea,  and  even  orthopnoea, 
existed  at  the  commencement  of  the  disease,  prior  to  effusion,  and 
when  it  was  not  attributable  to  any  coexisting  pulmonary  affection. 
In  some  instances,  as  suggested  by  Dr.  Sibson,  the  distended  peri- 
cardial sac  may  add  to  the  dyspnoea  by  pressing  on  the  trachea  at 
its  bifurcation.    The  augmented  space  which  the  pericardial  sac 
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occupies  when  largely  distended  also  contributes  to  the  production 
of  dyspnoea. 

The  voice  has  been  observed  to  be  remarkably  weak,  the  patient 
being  unable  to  speak  in  feeble  tones  without  considerable  effort 
Dr.  Walshe,  who  has  noticed  this  symptom,  states  that  it  seems  to 
be  mainly  connected  with  copiousness  of  effusion. 

Symptoms  referable  to  the  digestive  system. 

Certain  cases  of  pericarditis  are  characterized  by  prominent 
symptoms  referable  to  the  digestive  system,  but,  occurring  only 
occasionally,  they  are  incidentally  connected  with  the  disease,  and 
can  hardly  be  considered  as  forming  a  part  of  its  clinical  history. 
Thus,  vomiting  is  sometimes  present  and  persisting  in  a  marked 
degree.  Dr.  Copland  has  remarked  that,  under  these  circumstances, 
there  is  some  liability  to  mistake  the  disease  for  gastritis,  the  rapid, 
weak,  irregular  pulse,  etc.,  being  attributed  to  a  tendency  of  the 
latter  affection  to  an  unfavorable  termination.  Dysphagia  is  an- 
other symptom  belonging  in  this  category.  Its  occasional  occur- 
rence in  cases  of  pericarditis  was  noticed  by  an  Italian  author, 
Testa,  who  published  a  work  on  diseases  of  the  heart  in  1811.1 
Dr.  Stokes  and  Dr.  Walshe  have  observed  it  in  several  cases.  It 
has  not  been  ascertained  to  depend  on  any  appreciable  alteration  in 
the  pharynx  or  the  adjoining  parts,  and  is  therefore  to  be  regarded 
as  either  a  spasmodic  affection,  or  a  mechanical  effect  of  pressure  of 
the  distended  pericardial  sac  upon  the  oesophagus. 

These  are  the  only  symptoms  to  be  mentioned  under  this  head. 
Loss  of  appetite,  thirst,  constipation,  etc.,  are  incident  to  pericar- 
ditis as  well  as  to  acute  inflammation  affecting  any  important  organ, 
and  accompanied  by  febrile  movement. 

Symptoms  referable  to  the  countenance,  position,  etc. 

An  expression  of  anxiety  or  apprehension  is  frequently  a  marked 
symptom,  as  it  is  in  cases  of  merely  functional  disorder  of  the  heart. 
In  severe  cases,  near  the  fatal  termination,  the  risus  sardonicus  has 
been  observed.  Lividity  and  oedema  are  occasional  symptoms 
which  have  been  already  mentioned. 

The  position  assumed  by  the  patient  is  generally  on  the  back ; 

1  Vide  Stokes  on  Diseases  of  tlio  Heart  and  Aorta,  Am.  ed.,  p.  69. 
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or  he  takes  a  diagonal  position  between  that  on  the  back  and  on 
the  side.  He  rarely  lies  on  the  left  side,  the  liver  in  this  poqitioQ 
pressing  upon  the  heart,  and  thus  giving  rise  to  discomfort  or 
adding  to  the  distress.  In  some  cases  a  position  on  the  right  side 
is  not  uncomfortable.  If  pleurisy  or  pneumonia  coexist,  the  decu- 
bitus will,  of  course,  be  in  a  measure  determined  by  these  affections. 
Generally,  but  not  invariably,  the  patient  desires  to  have  the  head 
and  shoulders  raised. 

All  observers  have  noticed  this  point  relating  to  position,  viz., 
whatever  may  be  that  selected  by  the  patient,  he  is  reluctant  to 
change  it;  i.e.,  he  desires,  as  much  as  possible,  to  maintain  the 
same  position.  Thk  is  accounted  for  by  the  fact  that  movements 
of  the  body  increase  distress,  and,  by  exciting  tbe  heart,  give  rise 
to  a  sense  of  syncope,  especially  when  tho  pericardial  sac  U  dis- 
tended with  liquid.  Fatal  syneope  may  be  induced  by  a  change 
of  position.  I  have  known  death  to  occur  suddenly,  when  a  fttal 
MtmioiLtiOD  was  not  expected,  apparently  being  caused  by  ihc  pa. 
tient  rising  from  bed  and  going  to  stool. 

WltflB  the  amount  of  liquid  effusion  is  large,  a  recumbent  posi- 
tion on  the  back  may  still  be  preferred;  but  instances  have  been 
observed  in  which  patients  have  experienced  relief  from  lying  ou 
the  face.  If  dyspnoea  be  urgent,  a  sitting  posture  may  be  alone 
tolerable,  the  dyspnoea  then  constituting  orthopneea.  Under  these 
.-stances,  restless  movements  of  the  arms  are  common,  the 
body  remaining  comparatively  immovable. 

fhprtptomi  referable  to  the  nenvut  wjjUtn. 

Cental  aberration,  moderate  or  slight,  and  transient,  is  not  uo- 
in  cases  of  pericarditis.  I  have  known  it  to  occur  at  the 
commencement  of  the  disease,  and  soon  disappear,  the  patient  after- 
ward preserving  the  faculties  of  the  mind  to  the  close  of  life.  It  is 
oftener  observed  at  a  later  period  in  fatal  or  severe  cases.  It  is  not, 
however,  an  element  of  the  disease.  In  many,  perhaps  in  the  ma- 
jority of  cases,  it  is  wanting.  But  in  certain  cases  of  pericarditis, 
'nptoms  are  developed  which  are  highly  important  in 
themselves,  and  also  because  they  serve  to  mask  the  local  symp- 
toms of  cardiac  disease.  The  cerebral  symptoms  now  referred  to, 
resemble  those  which  characterize  different  affections  of  the  nervous 
system.  Inflammation  of  tho  meninges  of  the  brain,  mania,  de- 
mentia, coma,  epilepsy,  tetauus,  and  chorea  have  been  simulated  in 
20 
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cases  of  pericarditis,  the  latter  disease  being  generally  overlooked 
before  death,  and  examination  post-mortem  revealing  no  appre- 
ciable lesions  of  the  brain  or  spinal  cord  adequate  to  explain  the 
phenomena  observed  during  life.  The  phenomena  in  these  remark- 
able, and,  as  they  have  been  justly  called,  fearful,  cases  must  needs 
be  diversified  in  order  to  give  rise  to  a  resemblance  to  each  of  the 
several  affections  just  named ;  yet  there  are  certain  features  which 
are  somewhat  distinctive.  This  subject  has  been  considered  more 
fully  by  Dr.  Burrows  than  by  any  other  author  within  my  know- 
ledge.1 Dr.  Burrows  gives  a  synopsis  of  all  the  cases  that  he  was 
able  to  gather  from  various  sources.  It  is  remarkable  that  the 
subject  is  merely  alluded  to  in  works  devoted  specially  to  diseases 
of  the  heart.  Without  detailing  the  cases  which  have  been  reported, 
I  shall  refer  to  them  sufficiently  to  present  a  sketch  of  the  varied 
symptoms  which  they  embrace;  and  I  shall  add  a  brief  account  of 
three  striking  cases  which  have  fallen  under  my  own  observation. 
So  much,  the  importance  of  the  subject  seems  to  me  to  demand. 

The  first  recorded  case,  according  to  Dr.  Burrows,  was  reported 
by  Dr.  Stanley  in  1817.  The  next  case  was  communicated  by  Dr. 
Abercrombie  in  1821.  Dr.  Latham  reported  a  case  in  1828;  and 
he  states  that  "when  he  first  related  the  particulars  of  .his  ca9e  to 
several  medical  friends,  they  looked  incredulous,  or  rather  con- 
temptuous of  the  man  who  would  mistake  an  inflammation  of  the 
pericardium  for  an  inflammation  of  the  brain."  In  each  of  these 
cases  the  patient  wras  supposed  to  labor  under  a  cerebral  affection, 
to  which  the  treatment  was  directed,  and  the  existence  of  cardiac 
disease  was  not  suspected  prior  to  the  autopsical  examination.  The 
brain  presented  no  evidence  of  disease  beyond  a  certain  amount  of 
congestion.  Other  cases  were  subsequently  reported  by  Andral, 
Bouillaud,  Copland,  Mcintosh,  McLeod,  Hawkins,  Bright,  Watson, 
and  others.  Dr.  Burrows  states  that  not  less  than  six  cases  have 
come  under  his  own  observation.  Of  16  recorded  cases  cited  by 
the  author  last  named,  11  proved  fatal,  and  only  5  recovered.  Of 
the  11  fatal  cases,  in  2  only  was  an  affection  of  the  heart  detected 
during  life;  in  1  cardiac  disease  was  suspected,  but  in  the  remaining 
8  cases  there  was  no  suspicion  of  an  acute  affection  of  the  heart 
until  it  was  revealed  by  an  examination  after  death.    Of  the  5  sue- 

1  On  Disorders  of  the  Cerebral  Circulation,  and  on  the  Connection  between  Affec- 
tions of  the  Brain  and  Diseases  of  the  Heart.  By  George  Borrows,  M.  D.,  etc. 
Am.  edition,  1848. 
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cessful  cases,  in  4  the  diagnosis  of  cardiac  disease  was  satisfactorily 
established.  A  rational  inference  from  these  facts  is,  that  when  the 
existence  of  cardiac  disease  is  ascertained,  the  cases  are  usually 
amenable  to  treatment ;  but,  on  the  other  hand,  when  the  cardiac 
affection  is  overlooked,  a  fatal  result  usually  occurs. 

In  the  sixteen  cases  detailed  in  Dr.  Burrows'  work,  were  mani- 
fested, delirium,  convulsions,  agitation  of  the  limbs  resembling 
chorea,  a  state  of  dementia,  a  species  of  coma,  seizures  resembling 
apoplexy,  and  tetanic  spasms.  The  delirium  was  characterized 
by  taciturnity,  and  maniacal  excitement  under  the  influence  of 
delusions  involving  the  idea  of  having  committed  some  crime. 
Convulsions  occurred  in  paroxysms,  and  the  choreic  form  was 
accompanied  by  rolling  of  the  eyes  and  head,  as  well  as  violent 
agitation  of  the  limbs.  The  coma  was  characterized  by  the  eyelids 
remaining  open,  and  the  eyes  fixed.  In  the  apoplectiform  seizures, 
the  eyeballs  were  turned  upward  and  the  limbs  paralyzed.  In 
several  instances,  violent  tonic  spasms  occurred,  resembling  tetanus. 
In  the  fatal  cases,  death  was  generally  preceded  by  ordinary  coma. 

The  first  of  the  cases  which  have  fallen  under  my  observation, 
occurred  in  1849,  and  was  reported  by  me,  February,  1850.1  The 
patient  was  admitted  into  the  hospital  in  a  state  of  active  delirium, 
and  nothing  was  ascertained  respecting  the  previous  history.  On  the 
following  day  he  was  tranquil,  and,  when  spoken  to,  made  no  reply, 
shaking  his  head.  The  eyes  had  a  wild,  staring  expression.  He 
could  not  be  made  to  protrude  the  tongue.  Pulse  small,  feeble, 
and  not  accelerated.  Active  delirium  occurred  at  intervals,  during 
which  he  shouted  and  cried,  as  if  from  apprehension  of  danger. 
At  other  times  he  lay  with  his  eyes  open  and  fixed  in  a  particular 
direction,  taking  no  notice  of  persons  and  things  around  him.  On 
several  occasions  he  answered  questions,  and  he  then  gave  evidence 
of  the  delusion  that  he  had  committed  some  crime.  Once,  when 
asked  how  he  was,  ho  replied,  "Guilty."  At  another  time  he  had 
an  impression  that  he  was  confined  in  jail,  aud  subsequently  he 
asked  why  he  had  not  been  hung,  etc.  On  the  fourteenth  day 
after  his  admission,  he  complained,  for  the  first  time,  of  pain  in  the 
chest,  and,  on  physical  examination,  the  signs  of  pleuro-pneumonia 
were  discovered.  There  were  no  cough  and  expectoration.  Death 
occurred  on  the  seventeenth  day.  Delirium  with  hilarity  occurred 
on  the  last  day,  and  he  became  comatose  for  several  hours  before 

1  Buffalo  Medical  Journal,  vol.  v.  p.  505. 
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death.  On  examination  post-mortem,  the  led  lung  was  in  the 
second  stage  of  inflammation,  and  the  pleural  sac  contained  about 
twelve  ounces  of  turbid  serum.  The  surface  of  the  heart  was 
covered  with  recently  exuded  lymph.  The  endocardial  membrane 
was  healthy  and  the  valves  sound.  The  brain  presented  no  other 
evidence  of  disease  than  a  considerable  amount  of  congestion,  and 
slight  opacity  of  the  arachnoid  over  the  superior  surface  of  the 
cerebrum. 

The  existence  of  pericarditis  was  not  suspected,  in  this  case, 
prior  to  the  autopsy.  Up  to  the  fourteenth  day,  the  affection  was 
supposed  to  be  exclusively  cerebral,  no  symptoms  pointing  to  the 
chest  as  the  seat  of  the  disease.  Physical  exploration  was  neglected 
until  the  date  just  stated,  when  pneumonia  was  ascertained. 

The  second  case  came  under  observation  in  the  hospital  at  Buffalo 
in  1851,  and  was  reported  by  me  in  January,  1854.1  At  my  morn- 
ing visit,  I  found  that  on  the  previous  evening  a  patient  had  been 
admitted  greatly  prostrated  and  delirious.  Nothing  was  obtained 
relative  to  the  previous  history.  The  patient  had  not  spoken  since 
his  admission.  He  lay  with  his  eyes  open,  fixed,  most  of  the  time, 
in  one  direction,  taking  no  notice,  and  making  no  reply  to  ques- 
tions. A  disagreeable  peculiarity  in  this  case  was,  that  the  patient 
frequently  ejected  saliva  with  force,  and  without  any  regard  to  its 
destination.  His  bed  and  the  floor  were  bespattered  with  spittle. 
Persons  in  proximity  to  him  were  liable  to  receive  it  on  their  per- 
sons, not  from  design,  but  because  it  was  scattered  at  random,  the 
patient  not  changing  his  position  and  lying  on  his  back.  Under 
these  circumstances,  an  examination  of  the  case  was  deferred,  and 
at  my  next  visit  I  found  that  the  patient  had  died.  At  the  time  I 
was  observing  the  patient,  the  idea  of  pericarditis  did  not  occur  to 
me,  but  in  thinking  of  the  case  afterwards,  a  resemblance  in  the 
character  of  the  delirium  to  that  in  the  preceding  case,  led  me  to 
suspect  this  disease ;  so  that,  before  the  autopsy  was  made,  I  ven- 
tured to  predict  that  it  would  be  discovered.  My  prediction  proved 
true.  The  pericardium  was  universally  adherent  by  recent  tender 
adhesions.     Pulmonary  disease  did  not  coexist  in  this  case. 

The  foregoing  cases  ended  fatally.  The  third  case  came  under 
observation  in  the  Louisville  Marine  Hospital,  October,  1853,  and 
terminated  in  recovery.  This  case  was  reported  in  connection 
with  the  preceding  case.     When  admitted,  the  mind  of  the  patient 

1  Buffalo  Medical  Journal,  vol.  ix.  p.  449. 
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was  too  dull  to  give  any  connected  account  of  past  or  present 
symptoms.  On  the  day  following  he  was  delirious,  frequently 
getting  out  of  bed,  and  seemed  bewildered.  The  next  day  he  was 
unconscious.  He  lay  upon  the  back,  taking  no  notice  of  persons 
and  things  around  him.  He  had  lost  one  eye ;  the  other  remained 
open,  and  the  pupil  was  dilated.  He  was  taciturn,  and  could  not  be 
roused  to  reply  to  questions;  he  urinated  in  bed ;  the  saliva  escaped 
from  the  mouth,  and  he  did  not  swallow  when  drink  was  intro- 
duced. The  physical  signs,  exclusive  of  friction-sounds,  were 
sufficient  to  establish  the  existence  of  pericarditis  with  moderate 
effusion. 

Convalescence  was  established  a  fortnight  after  his  admission. 
For  three  days  he  took  neither  drink  nor  nourishment,  making  no 
effort  to  swallow,  and  sometimes  resisting  their  introduction  by 
forcibly  closing  the  teeth.  At  times  during  the  three  first  days  he 
was  exceedingly  restless,  throwing  himself  from  the  bed,  so  that  it 
became  necessary  to  transfer  him  to  the  floor.  The  pulse  was  80, 
and  the  respirations  28.  On  the  fourth  day,  in  the  morning,  there 
was  marked  improvement.  The  patient  took  food  and  drink,  and 
appeared  to  notice  objects  around  him.  This  peculiarity  was 
observed,  viz.,  he  directed  his  vision  to  some  point,  now  a  portion 
of  the  pillow  and  now  his  hand,  protruded  his  tongue  towards  it, 
and  then  slowly  grasped  it  with  his  lips  and  teeth.  This  he 
repeated  frequently.  In  the  course  of  the  day  he  again  became 
restless,  throwing  himself  about,  getting  up,  calling  names  of  dif- 
ferent persons.  The  day  following,  his  expression  was  idiotic. 
His  eye  was  open,  and  he  looked  about  with  a  vacant  stare.  He 
resisted  physical  exploration.  Twice  he  said  while  the  record  of 
symptoms  was  being  made,  "I  beg  pardon."  These  words  were 
uttered  spontaneously,  with  slowness  and  hesitancy.  He  did  not 
reply  to  questions,  and  was  taciturn  the  greater  part  of  the  time. 
On  the  sixth  day  he  had  three  attacks  of  convulsions  an  hour  in 
duration.  These  recurred  on  the  day  following.  In  the  intervals 
he  frequently  got  out  of  bed  and  endeavored  to  break  the  walls  of 
the  room,  as  if  to  escape  from  persons  threatening  violence.  It 
was  necessary  to  apply  a  restraining  jacket.  On  the  eighth  day  he 
lay  night  and  day  rolling  about  the  floor  and  shouting  incoherent 
words.  On  the  tenth  day  he  continued  wakeful,  shouting,  with 
occasional  manifestations  of  hilarity.  In  the  course  of  this  day  he 
slept  quietly  for  several  hours,  took  food  and  drink  readily,  pro- 
truded the  tongue,  and  replied  to  questions.     From  this  time  he 
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was  rational,  and,  on  being  questioned,  said  that  he  had  pain  in 
the  left  breast  above  the  nipple,  lancinating,  and  increased  by  deep 
inspiration.  He  had  no  recollection  of  the  events  of  the  previous 
fortnight.  He  stated  that  he  was  ill  for  two  days  before  coming  to 
the  hospital,  and  that  he  suffered  chiefly  from  pain  in  the  left 
breast.     He  convalesced  from  this  date. 

The  physical  signs  on  which  the  diagnosis  was  based  in  this  case, 
were  flatness  on  percussion  over  an  increased,  pyramidal  space  in 
the  praecordia;  elevation  of  the  point  of  apex  impulse  and  flatness 
below  this  point ;  irregularity  and  feebleness  of  the  heart's  contrac- 
tions; diminution  of  the  area  of  precordial  dulness  at  the  time  of 
convalescence,  and  retraction  of  the  intercostal  spaces  with  the 
heart's  action.  Friction-sounds  were  not  discovered,  but  the  early 
application  of  a  blister  over  the  pnecordia  interfered  somewhat  with 
auscultatory  exploration.  In  connection  with  the  physical  signs 
denoting  pericarditis,  pain  referred  to  the  prcecordia  was  a  pro- 
minent symptom  before  the  patient  entered  the  hospital,  and  was 
felt  after  his  consciousness  returned,  together  with  tenderness  in 
the  same  region,  evidently  not  dependent  on  the  blister.  Acute 
pulmonary  disease  was  excluded  by  the  absence  of  physical  signs, 
as  well  as  symptoms,  pertaining  to  the  lungs. 

It  is  worthy  of  remark  that  in  the  three  cases  of  pericarditis 
associated  with  cerebral  disorder,  of  which  an  account  has  just  been 
given,  the  disease  in  each  was  not  developed  during  the  course  of 
rheumatism.  Of  the  sixteen  cases  analyzed  by  Dr.  Burrows,  in 
seven  no  rheumatic  affection  could  be  discovered.  In  the  third 
case  the  pericarditis  seemed  to  be  purely  idiopathic,  and  in  the  two 
other  cases  no  antecedent  affection  was  ascertained. 

Although  the  manifestations  of  cerebral  disorder  incident  to 
pericarditis  are  so  varied,  there  are  certain  points  of  resemblance 
in  the  different  cases,  and,  on  the  other  hand,  dissimilarity  in  certain 
respects  from  disorder  occurring  in  other  pathological  relations. 
The  variety  of  manifestations  occurring  in  the  same  case,  is  some- 
what distinctive.  Different  forms  of  delirium,  coma,  convulsions, 
etc.,  are  developed  successively  during  the  progress  of  the  disease. 
The  characters  pertaining  to  the  delirium  are  peculiar;  the  patient 
lying  in  a  species  of  coma  vigil,  the  eyes  open  and  fixed  in  one 
direction,  not  replying  to  questions,  and  incapable  of  being  roused; 
this  state  followed  by  maniacal  excitement,  the  patient  shouting 
and  apparently  laboring  under  the  fear  of  harm,  with  occasional 
ebullitions  of  hilaritv.    A  fixed  delusion  of  having  committed  some 
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crime,  appears  to  be  a  distinguishing  feature.  Meningeal  inflam- 
mation does  not  give  rise  to  this  sort  of  delirium.  Moreover,  the 
acute  pain  in  the  head,  throbbing  of  the  carotids,  injection  of  the 
eyes  and  face,  which  belong  to  the  symptomatology  of  acute  menin- 
gitis, are  wanting.  The  delirium  offers  but  a  faint  resemblance  to 
that  of  delirium  tremens,  and  to  that  which  is  distinguished  from 
the  latter  as  delirium  ebriosum.  It  has  no  resemblance  to  the  quiet, 
muttering  delirium  of  continued  fever,  nor  the  active  delirium 
which  sometimes  occurs  in  the  course  of  febrile  diseases.  These 
points,  if  not  diagnostic,  should,  at  all  events,  excite  strong  suspicion 
of  the  existence  of  pericarditis  in  the  absence  of  any  symptoms 
pointing  directly  to  the  heart  as  the  seat  of  disease.  The  diagnosis 
in  such  cases  must  rest  on  the  presence  or  absence  of  physical  signs 
denoting  inflammation  of  the  pericardium. 

The  symptoms  referable  to  the  nervous  system  which  have  been 
considered,  are,  happily,  infrequent.  But  instances  of  their  asso- 
ciation with  pericarditis  are  sufficiently  numerous  to  show  some 
pathological  connection  between  the  latter  disease  and  the  nervous 
disorder.  The  complication  is  not  due  merely  to  coincidence.  The 
instances,  in  fact,  it  is  probable,  are  more  numerous  than  would  be 
inferred  from  the  number  which  have  been  reported.  As  remarked 
by  Dr.  Burrows,  how  many  have  occurred  in  the  practice  of  phy- 
sicians who  have  been  less  candid  than  Drs.  Abercrombie,  Latham, 
and  others,  in  recording  their  mistakes,  and  how  great  a  number 
must  have  happened  in  the  practice  of  those  who  were  unable,  or 
took  no  pains  to  distinguish  these  deceptive  cases,  it  is  impossible 
to  say.  It  is,  however,  but  fair  to  add,  that  some  observers  of  large 
experience,  who  have  given  special  attention  to  diseases  of  the 
heart,  have  not  met  with  examples.  Dr.  Hope,  at  the  time  of  the 
publication  of  the  second  edition  of  his  work,  had  not  observed  an 
instance,  and  Dr.  Stokes,  in  his  recent  work,  alludes  to  the  subject 
in  terms  which  imply  that  an  instance  has  not  fallen  under  his 
observation.  The  author  last  named  considers  the  connection  be- 
tween the  nervous  disorder  and  pericarditis  as  doubtful. 

Of  the  nature  of  the  pathological  connection  assumed  to  exist 
between  the  nervous  symptoms  and  pericarditis,  but  little  is  to  be 
said.  The  former  are  not  dependent  on  any  appreciable  morbid 
conditions  of  the  brain  or  spinal  cord.  They  are,  therefore,  with 
our  present  knowledge,  to  be  regarded  as  functional.  They  have 
been  attributed  to  disordered  circulation,  an  altered  state  of  the 
blood,  and  nervous  irritation  transmitted  through  the  phrenic  and 
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pneumogastric  nerves.  Perhaps  the  most  rational  view  is,  that  they 
proceed  from  the  same  general  conditions  which  give  rise  to  the 
associated  pericarditis ;  in  other  words,  that  the  connection  is  simply 
one  of  a  common  causation. 

In  addition  to  the  symptoms  which  have  been  considered,  there 
are  none  of  importance,  referable  to  the  nervous  system,  remaining 
to  be  noticed.  Pain  seated  in  or  near  the  prtecordia,  is  included 
among  the  symptoms  relating  directly  to  the  heart  Sleep  is  often 
more  or  less  impaired  by  pain  or  dyspnoea.  As  regards  the  state 
of  the  mind,  anxiety,  apprehension,  and  mental  depression  belong 
to  the  history  of  the  disease,  and  are  frequently  prominent  symp- 
toms. 

The  genito-urinary  system  offers  no  symptoms  which  have  special 
relations  with  pericarditis.  Albuminuria  coexists  in  a  pretty  large 
proportion  of  cases,  and  is  an  important  symptom  of  a  morbid  con- 
dition of  the  kidneys,  antecedent  to  the  pericarditis,  and  upon  which 
the  development  of  the  latter  depends.  Under  these  circumstances, 
it  is  not  properly  a  symptom  of  the  cardiac  disease. 


Physical  Signs  of  Acute  Pericarditis. 

In  treating  of  the  symptoms  of  acute  pericarditis,  the  absence  of 
distinctive  characters  derived  from  this  portion  of  the  clinical  his- 
tory of  the  disease,  has  been  apparent.  The  deficiency,  as  regards 
diagnostic  points,  in  the  symptomatic  events  which  have  been  con- 
sidered, enhances  the  importance  of  the  physical  signs.  In  fact,  it 
is  mainly  by  means  of  the  latter  that  the  disease  may  be  now 
generally  recognized  with  a  degree  of  positiveness  which  clinical 
observers,  but  a  few  years  ago,  regarded  as  unattainable.  Of  the 
several  methods  of  exploration,  all,  save  succussion,  furnish  signs 
of  more  or  less  value.  I  shall  consider  the  signs  obtained  by  per- 
cussion, auscultation,  palpation,  inspection,  and  mensuration,  re- 
spectively, under  separate  heads,  in  the  order  in  which  these  different 
methods  are  now  enumerated. 

Signs  furnished  by  ^rcussion. 

The  signs  furnished  by  percussion  in  pericarditis,  are  due  to  the 
accumulation  of  liquid  effusion.  The  value  of  this  method  of 
exploration  consists  in  the  information  which  it  affords  as  regards 
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the  presence  or  absence  of  liquid,  the  amount  of  distension  of  the 
pericardial  sac,  the  variations  in  the  quantity  of  liquid  during  ihe 

igress  of  the  disease,  and  its  final  disappearance. 

Accumulation  of  liquid  within  the  pericardial  sac  increases  the 
and  the  degree  of  precordial  dulness,  and  renders  the  sense  of 

distance  in  practising  percussion  greater  than  in  health.  Effects 
similar  to  these  are  produced  by  enlargement  of  the  heart.  The 
practical  inquiry,  therefore,  arises,  what  circumstances  distinguish 
the  increased  extent  and  amount  of  dulness  incident  to  the  presence 
of  liquid,  from  the  same  effects  as  produced  by  cardiac  enlarge- 
ment? 

The  pericardium  is  a  pyrifonn  sac,  the  lower  extremity  forming 
the  base.  It  extends  upward  above  the  base  of  the  heart,  rising  as 
high  as  the  cartilage  of  the  second,  and  sometimes  of  the  first  rib. 
I"  na  fleeted  by  disease,  it  is  capable  of  holding,  as  detenu;;'."!  by 
l>t\  Bftnon'fl  experiments  already  referred  to,  from  15  to  20  ounces 
of  liquid.  The  effusion  in  cases  of  acute  pericarditis  rarely  much 
exceeds  this  amount,  although  the  quantity  is  vastly  greater  in 
some  cases  of  the  chronic  form  of  the  disease.  The  area  of  dulncs3, 
when  the  sac  is  distended  with  liquid  effusion,  corresponds,  not 
only  to  the  increased  size,  but  to  the  form  and  situation  of  the  sac. 
In  acute  pericarditis  the  sac  does  not  undergo  any  marked  altera- 
tion in  shape  or  dimensions.  It  forms,  when  enlarged  to  its  full 
capacity,  a  pyrifonn  tumor  extending  from  the  junction  of  the 
MMUage  of  the  second  or  first  rib  with  the  sternum,  on  the  loft 
-id.',  .l.-wward  to  the  sixth  rib  or  intercostal  space.  Laterally,  in 
proportion  to  the  distension,  it  pushes  aside  the  lungs,  increasing 
the  space  caused  by  the  divergence  of  the  right  and  left  lung, 
called  the  superficial  cardiac  region.  If  the  liquid  be  not  sufficient 
to  distend  the  sac,  it  gravitates  to  the  lower  part,  and  the  dilatation 
advances  from  the  base  upward  in  proportion  as  the  accumulation 
goes  on.  After  a  certain  amount  of  accumulation  has  taken  pbee, 
the  heart  is  raised  upward,  and  the  base  of  the  sac  somewhat 
depressed,  so  that  the  apex  of  the  organ  is  situated  at  a  distance 
from  the  bottom  of  the  sac,  the  space  below  the  apex  being,  of 
course,  occupied  by  liquid. 

The  foregoing  points,  relating  to  the  physical  conditions  which 
belong  to  the  period  of  effusion  in  pericarditis,  are  involved  in  the 
e  i  re  u  instances  distinctive  of  the  signs  furnished  by  percussion  in 
this  disease.     The  most  distinctive  circumstance  is  that  already 
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mentioned,  viz.,  an  area  of  precordial  dulness  corresponding  to  the 
pyriform  shape  of  the  pericardial  sac,  commencing  at  the  sixth 
costal  cartilage  or  intercostal  space,  and  extending  upward  to  the 
second  or  first  rib.  If  the  sac  be  distended  to  nearly  or  quite  its 
normal  capacity,  and  no  other  morbid  conditions  are  present  to 
obscure  the  physical  signs,  its  situation  and  shape  may  be  delineated 
upon  the  chest  with  less  difficulty  than  the  space  occupied  by  the 
heart  in  cases  of  enlargement,  in  consequence  of  the  dulness  and 
sense  of  resistance  being  more  marked.  In  cardiac  enlargement, 
the  area  of  dulness  does  not  present  the  pyriform  shape  which 
characterizes  that  due  to  pericardial  effusion.  It  corresponds  to 
the  form  and  situation  of  the  heart.  The  area  is  extended  chiefly 
in  a  lateral  direction  below  the  third  rib,  and  especially  to  the  left 
of  the  sternum,  whilst  the  extension  is  vertical  rather  than 
horizontal  when  the  pericardial  sac  is  distended  with  liquid.  The 
distinction  is  marked  if  the  accumulation  of  liquid  be  sufficient  to 
distend  the  sac.  It  is  less  so,  if  the  sac  be  but  partially  filled.  The 
area  of  dulness  is  then  widened  from  the  base  of  the  praeeordial 
region,  upward,  to  a  greater  or  less  extent,  in  proportion  to  the 
quantity  of  liquid.  This  lateral  enlargement,  however,  is  arrested, 
after  reaching  a  certain  distance,  and,  as  the  accumulation  goes  on, 
the  dulness  extends  upward  above  the  normal  boundary  of  the  base 
of  the  heart.  When  the  pericardial  sac  is  filled,  the  situation  and 
shape  of  the  area  of  dulness,  as  determined  by  percussion,  are 
almost  sufficient  for  the  diagnosis ;  but  if  the  sac  be  but  partially 
filled,  the  signs  obtained  by  percussion  must  be  taken  in  connection 
with  those  furnished  by  other  methods  of  exploration.  A  moderate 
amount  of  liquid  will  widen  the  area  of  dulness.  Dr.  Walshe  states 
that  four  ounces  are  sufficient.  To  be  appreciable,  however,  by 
percussion,  when  the  sac  is  but  partially  filled,  the  praecordia  must 
have  been  examined  before  the  effusion  occurred,  and  the  fact  of 
enlargement  thus  determined  by  comparison.  The  degree  of 
dulness  and  sense  of  resistance  are  to  be  taken  into  account.  The 
dulness  when  the  pericardial  sac  is  distended,  may  amount  nearly, 
or  quite  to  flatness,  and  the  elasticity  of  the  ribs  is  diminished  in  a 
notable  manner.  These  effects  are  much  more  strongly  marked  in 
cases  of  chronic  pericarditis  with  large  effusion. 

A  circumstance  highly  distinctive  of  liquid  accumulation  in 
pericarditis,  is  the  variation  in  the  extent  of  dulness  at  different 
periods  during  the  course  of  the  disease.  Effusion  often  takiug 
place  rapidly,  if  the  prajcordia  have  been  examined  prior  to  its 


PERCUSSION    IN    ACUTE    PERICARDITIS. 


B3S 


occurrence,  a  remarkable  enlargement  of  the  area  of  dulneas  is 
sometimes  observed  after  the  lapse  of  a  few  hours.  This  enlargement 
ma?  be  found  to  have  been  progressive  at  successive  exami nations 
until  it  reaches  a  certain  extent,  where  it  may  remain  stationary 
for  a  greater  or  less  period,  and  then  decrease  more  or  less  rapidly. 
Fluctuations  from  day  to  day  are  not  infrequently  observed,  the 
extent  of  dulness  now  increasing  and  now  diminishing,  until,  at 
length,  if  the  termination  of  the  disease  be  favorable,  if  is  reduced 
to  the  normal  limits.  On  the  other  hand,  the  dulness  from  cardiac 
enlargement  is  not  developed  thus,  as  it  were,  under  the  eyes  of  the 
observer.  Its  extension  is  so  gradual  as,  in  general,  to  be  imper- 
ceptible on  comparative  examinations  made  after  intervals  of  weeks 
and  even  months.  It  never  fluctuates,  uor  diminishes  in  extent. 
In  cases  of  pericarditis,  the  daily  employment  of  percussion  is  highly 
useful  in  determining  not  only  the  existence,  or  otherwise,  of  effu- 
sion, but  its  increase,  diminution,  and  final  disappearance.  Infor- 
mation concerning  these  points  may  influence  considerably  the 
treatment  of  the  disease,  as  well  as  the  prognosis. 

Another  distinctive  circumstance  is  derived  from  the  relation  of 
the  area  of  dulness  to  the  point  of  apex-beat  of  the  heart.  In  cases 
of  cardiac  enlargement,  the  beat  of  the  heart  is  felt  in  the  lower 
limit  of  this  area.  This  limit  is  often  defined  by  tympanitic  reso- 
nance due  to  gas  in  the  stomach.  In  cases  of  considerable  peri- 
cardial effusion  in  which  the  apex-beat  is  felt,  it  is  raised  above  the 
lower  border  of  the  area  of  dulness  from  the  presence  of  liquid. 
Percussion  below  the  apex-beat  yields  a  dull  or  flat  sound  for  a 
certain  distance,  before  a  gastric  tympanitic  resonance  is  mebed, 
This  test  is  available  in  some  cases,  but  not  invariably.  It  requires 
that  the  apex-heat  shall  be  appreciable  either  by  the  eye  or  touch, 
ami  the  presence  of  gas  in  the  stomach.  The  percussion  should  be 
light  or  superficial. 

The  signs  furnished  by  percussion  in  pericarditis,  as  already 
stated,  relate  to  the  effusion  of  liquid  incident  to  the  disease.  Prior 
to  effusion,  and  subsequently,  this  method  of  examination  does  not 
afford  important  information  except  in  a  negative  point  of  view. 
The  presence  of  lymph,  it  is  true,  increases  somewhat  the  size  of 
ilic  heart,  but  not  to  an  extent  to  give  rise  to  an  appreciable  en- 
largement of  the  area  of  dulness.  The  availability  of  these  signs 
when  the  pericardial  effusion  is  abundant,  may  be  imptind  or 
destroyed  by  the  coexistence  of  other  morbid  conditions  affecting 

e  adjacent  parts.     If  the  pericarditis  bo  accompanied  by  pleurisy 
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with  effusion,  it  is  difficult,  or  impossible,  to  define  the  dulness  due 
to  the  dilated  pericardium.  Difficulty  and  error,  were  the  signs 
furnished  by  percussion  to  be  exclusively  relied  upon,  would  be 
likely  to  arise,  as  indicated  by  Dr.  Walshe,  from  an  aneurismal  sac 
at  the  arch  of  the  aorta,  or  a  small  mediastinal  tumor,  or  even  a 
superabundance  of  fat  just  above  the  third  left  cartilage,  all  of 
which,  in  connection  with  enlargement  of  the  heart,  may  simulate 
the  pyramidal  form  of  the  area  of  dulness  which  is  characteristic 
of  distension  of  the  pericardial  sac. 

Signs  furnished  by  auscultation. 

The  auscultatory  phenomena  in  cases  of  pericarditis,  are  of  great 
importance  in  their  relations  to  diagnosis.  It  is  more  especially 
with  respect  to  these,  that  the  knowledge  acquired  within  late  years 
has  been  so  useful  in  enabling  the  physician  to  determine,  with 
positiveness,  the  existence  of  the  disease.  The  signs  furnished  by 
auscultation  relate,  first,  to  the  development  of  new  or  adventitious 
sounds,  generally  known  as  attrition  or  friction-sounds ;  second,  to 
abnormal  modifications  of  the  heart-sounds ;  and,  third,  to  respiratory 
and  vocal  sounds  in  proximity  to  the  precordial  region. 

The  sounds  of  attrition  or  friction  are  also  called  exocardial, 
pericardial,  and  peripheral  sounds.  The  term  friction-sound  is  the 
most  simple,  and  sufficiently  expressive.  The  occurrence  of  a 
friction-sound  in  pericarditis  was  first  noticed  by  a  French  observer, 
M.  Collin.  The  sound  observed  by  him,  he  compared  to  the  creak- 
ing of  new  leather  {bruit  de  cuir  neuf\  and  he  attributed  it  to  an 
unnatural  dryness  of  the  inflamed  pericardium.  A  sound  re- 
sembling the  crackling  of  parchment  was  subsequently  observed  by 
Broussais.  But  the  inauguration  of  friction-sounds  as  constituting 
a  frequent  physical  sign  of  pericarditis,  is  to  be  dated  from  a  publi- 
cation by  Dr.  Stokes  in  1834.  The  attention  of  Dr.  Watson,  of 
London,  was  directed  to  these  sounds  simultaneously  with  Dr. 
Stokes,  and  they  were  shortly  afterward  observed  by  Bouillaud, 
without  his  being  aware  of  the  prior  observations  of  his  British 
co-laborers. 

The  motions  of  the  heart  in  its  contractions  and  dilatations,  but 
more  particularly  its  movements  of  rotation,  involve  friction  of  the 
opposed  pericardial  surfaces.  But  in  the  normal  condition  of  the 
membrane,  a  friction-sound,  as  a  rule,  is  not  audible,  exclusive  of 
the  element  of  impulsion  in  the  first  sound,  which  has  been  de- 
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scribed  in  Chapter  I.  of  this  work.  This  element  in  some  persona 
baa  somewhat  of  a  frictkm  character ;  and  I  have  occasionally  dis- 
:,  in  auscultating  the  heart,  a  slight  rubbing  or  grazing 
sound  accompanying  the  systole,  when  there  were  no  grounds  for 
suspecting  any  cardiac  disease.  These  exceptions  to  the  general 
rule  do  not  impair  the  practical  value  of  the  physical  sign  as  an 
indication  of  disease.  The  physical  conditions  necessary  for  the 
production  of  a  morbid  friction -sound,  are  due  to  the  products  of 
inflammation  deposited  upon  the  pericardial  surfaces,  by  which  they 
are  roughened  and  caused  to  adhere,  instead  of  gliding  smoothly 
and  noiselessly  upon  each  other.  These  products  differ  in  different 
ud  in  di&erent  periods  of  the  disease  in  the  same  case,  as 
regards  abundance,  density,  disposition,  etc.  'The  character  of  the 
friction-sound  is  doubtless  affected  by  these  differences,  but  it  ig 
difficult  or  impossible  to  determine  for  each  variety  of  sound  n 
special  significance,  by  which  may  be  recognized,  with  precision, 
ipoudilig  variation*  in  the  physical  conditions'.  Like  endo- 
cardial murmurs,  the  sounds  are  sometimes  rough,  and  801 

|  :i['.itively  soft.     The  latter  convey  the  idea  of  a  gentle  grazing 

or  rubbing;  the  formal  BW  dutingufrbM  as  grating,  scraping,  or 

rasping  sounds,  and  denote  a  more  abundant  and  dense  deposit  of 

!i.     The  creaking  sound  described  by  Collin  is  attributed  to 

hutching  of  lymph  which  has  led  to  partial  adhesions.  Dr. 
Walshe  thinks  that  it  may  be  produced  when  the  surfaces  are  so 
closely  agglutinated  that  attrition  or  separation  is  physically  Un- 

tble,  being  caused  by  the  bending  and  crumpling  of  tough, 
false  membranes.  Occasionally,  according  to  this  observer,  the 
sounds  have  a  clicking  character.  A  continuous  rumbling  sound 
is  sometimes  heard,  which  is  supposed  to  be  duo  lo  the  presence  of 
a  email  quantity  of  liquid  with  which  soft  lymph  is  commingled. 
A  churning  or  splashing  sound  occurring  after  a  penetrating  wound 
of  the  chest,  causing  a  small  aperture  into  the  pericardium,  but 
without  giving  rise  to  pericarditis,  was  described  to  me  by  Dr. 
Knapp,  of  Louisville,  due  probably  to  the  escape  of  a  small  quaii 
lily  of  blood  into  the  pericardial  sac.     To  attempt  to  dc 

I  pieties  of  friction  souuds,  and  apply  to  them  different 
would  render  the  subject  needlessly  complicated.     It  is  important 
to  know  the  diversities  of  character  which  they  assume,  only  so  far 
as  this  knowledge  is  instrumental  in  aiding  in  their  recognition  at 
the  bedflUeh 

friction   sound   may  accompany   the   systolic   and   diastolic 
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movements  of  the  heart,  separately  or  combined.  In  the  majority 
of  instances  it  accompanies  both  movements,  or,  in  other  words,  is 
double.  Hence,  it  was  described  by  Dr.  Watson  under  the  name 
of  the  "  to-and-fro  rubbing  sound."  When  single,  it  is  generally 
systolic.  A  diastolic  friction-sound  occurring  alone  must  be  ex- 
ceedingly rare.  A  double  sound  may  be  heard  in  certain  situa- 
tions, and  only  a  single  sound  in  other  situations.  The  intensity 
varies  in  different  cases,  and  even  at  different  periods  in  the  same 
case,  within  wide  limits.  In  some  instances  so  faint  as  to  be 
discovered  only  with  the  closest  attention,  it  is,  in  other  instances, 
sufficiently  loud  to  be  heard  with  the  ear  removed  at  a  short 
distance  from  the  stethoscope.  Between  these  extremes  there  is 
every  gradation  of  intensity.  The  systolic  friction-sound  may  be 
intense,  and  the  diastolic  comparatively  feeble.  The  converse  of 
this  must  be  rare.  The  intensity  will  depend,  in  a  great  measure, 
upon  the  physical  conditions  which  give  rise  to  the  sound ;  but 
also  upon  the  force  of  the  heart's  movements.  Variation,  in  the 
latter  respect,  at  different  times  in  the  same  case,  yrill  affect  the 
intensity  of  the  sound.  Bleeding  and  debilitating  remedies,  by 
weakening  the  heart,  have  been  observed  to  lessen  the  intensity  in 
a  marked  degree.  On  the  other  hand,  the  intensity  is  notably 
great  when  pericarditis  supervenes  on  hypertrophy  of  the  heart 

Under  what  circumstances  are  friction-sounds  developed  within 
the  pericardium,  in  cases  of  pericarditis?  In  order  for  their  pro- 
duction, the  visceral  and  parietal  surfaces  must,  of  course,  come  into 
contact  during  the  movements  of  the  heart.  The  accumulation  of 
liquid  in  the  pericardial  sac,  separates  these  surfaces  to  a  greater  or 
less  extent,  but  does  not  necessarily  prevent  them  from  coming  into 
contact.  The  movements  of  the  heart  may  bring  these  surfaces 
together  at  certain  points,  and,  in  a  recumbent  position,  the  organ 
naturally  gravitates  to  the  bottom  of  the  liquid,  and  rests  upon  the 
depending  portion  of  the  sac.  Hence,  friction  sounds  are  by  no 
means  uniformly  arrested  by  an  abundant  liquid  effusion.  They 
are  observed  in  some  cases  in  which  the  quantity  of  liquid  is  ex- 
tremely large.  In  many,  perhaps  in  the  majority  of  cases,  however, 
they  do  disappear  during  the  period  of  effusion,  which  is  probably 
owing  to  weakness  of  the  heart's  action,  and  not  to  an  entire  sepa- 
ration of  the  pericardial  surfaces.  The  sounds  are  most  likely  to 
be  produced  anterior  and  subsequent  to  the  period  of  effusion. 
They  may  be  developed  very  soon  after  the  commencement  of  the 
disease.    Dr.  Walshe  states  that  friction  was  detected  in  a  case  in 
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which  fatal  perforation  of  the  oesophagus  and  pericardium  was 
produced  in  the  attempt  to  swallow  a  sword,  thirty  minutes  after 
the  accident.    Here,  the  sound  was  probably  due  to  the  presence 
of  blood  in  the  pericardial  sac.    I  have  observed  it  well  marked 
six  hours  after  the  sudden  occurrence  of  pain,  etc.,  denoted  an 
attack  of  pericarditis.    It  is  rare  that  patients  are  seen  at  an  earlier 
period  in  the  disease.    In  that  case,  the  disease  was  developed  in 
hospital,  in  connection  with  B right's  disease.    It  has  been  supposed 
to  occur  prior  to  the  exudation  of  lymph,  and  to  be  dependent  on 
dryness  of  the  membrane.    This  must  be  considered  as  conjectural. 
Dr.  Walshe  states  that  he  has  known  mere  vascularity  of  a  very 
small  surface,  without  a  particle  of  lymph,  to  .produce  a  faint  rub- 
bing noise.    This,  however,  is  sometimes  observed  when  the  mem- 
brane may  be  presumed  to  be  entirely  healthy.   As  a  rule,  to  which 
there  are  very  few  exceptions,  the  presence  of  a  friction-sound  im- 
plies deposit  of  lymph  in  more  or  less  abundance.    Moreover,  as  a 
rule,  a  friction-sound  is  developed  whenever  exudation  of  lymph 
takes  place,  and  continues  up  to  the  period  of  effusion,  if  not  into 
this  period.    The  value  of  the  sign  in  diagnosis  depends,  in  a  great 
measure,  on  this  important  fact.    Clinical  observation  shows  that 
the  absence  of  a  friction-sound  in  pericarditis,  if  auscultation  be 
employed  with  care  from  an  early  period  of  the  disease,  is  a  rare 
exception  to  the  general  rule.     When  not  observed,  assuming  pro- 
per care  and  ability  in  the  observer,  it  is  probable  that,  in  most 
instances,  it  existed  prior  to  the  case  coming  under  observation.   It 
may  soon  disappear,  after  becoming  developed,  in  consequence  of 
weakness  of  the  heart  and  liquid  effusion.     Dr.  Walshe  states  that 
he  has  known  it  to  appear  and  to  disappear  finally,  within  the 
space  of  six  hours.    If  it  disappear  during  the  period  of  effusion,  it 
often  returns  after  the  liquid  is  absorbed,  and  the  pericardial  sur- 
faces again  come  freely  into  apposition.    This  returning  friction- 
sound,  in  conjunction  with  the  physical  signs  obtained  by  percus- 
sion, becomes  evidence  of  the  removal  of  the  liquid,  and  is,  there- 
fore, of  favorable  omen.    It  is,  however,  less  constant  at  this  period 
than  during  the  period  preceding  effusion,  in  this  respect  differing 
from  the  friction-sounds  incident  to  pleuritis,  the  latter  being  deve- 
loped much  oftener  after,  than  before  the  stage  of  effusion.    The 
character  of  the  sound  developed  in  the  third  period  of  the  disease 
may  differ  from  that  in  the  first  period.    If,  prior  to  effusion,  it  was 
rubbing,  grazing,  or  churning,  it  may  become,  after  absorption, 
rasping,  grating,  or  creaking.    Adhesion  of  the  pericardial  surfaces 
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generally  arrests  the  sound,  but  this  rule  is  not  invariable.  Stretch- 
ing of  newly-formed  tissue  and  bending  of  the  exudation  matter, 
may  give  rise  to  a  creaking  sound.  The  disappearance  of  the  sound 
may  be  abrupt,  or  gradual,  generally  the  latter.  Like  pleural  fric- 
tion-sound, it  may  continue  for  a  considerable  time  after  convales- 
cence and  apparent  recovery.  Dr.  Walshe  refers  to  an  instance, 
under  his  observation,  of  its  persistence  for  three  months,  continu- 
ing long  after  the  patient's  discharge  from  the  hospital,  and  when 
he  seemed  to  be  perfectly  restored  to  health. 

Friction-sounds  are  to  be  discriminated  at  the  bedside  from 
endocardial  murmurs.  According  to  the  testimony  of  numerous 
observers,  this  is  sometimes  extremely  difficult.  The  two  are  often 
confounded  by  those  who  assume  to  employ  physical  exploration, 
with  an  imperfect  knowledge  of  the  subject.  But  with  proper  care, 
and  an  acquaintance  with  the  differential  points  involved  in  the 
discrimination,  the  instances  are  rare  in  which  a  practical  ausculta- 
tor  is  much  embarrassed.  The  distinctive  circumstances  are  im- 
portant to  be  considered.  In  many  instances  the  intrinsic  character 
of  the  sound  is  sufficient,  in  itself,  to  mark  the  distinction.  The 
sound  conveys  to  the  mind  the  idea  of  the  rubbing  together  of 
rough  surfaces.  This,  however,  is  by  no  means  to  be  relied  upon 
to  the  exclusion  of  other  distinctive  circumstances.  A  rough  val- 
vular murmur  sometimes  simulates  closely,  so  far  as  the  character 
of  the  sound  is  concerned,  a  friction-sound.  Other  points  are  to  be 
taken  into  account.  Friction-sounds  are  generally  double,  u  &, 
systolic  and  diastolic.  This  is  a  point  of  minor  importance,  since 
double  endocardial  murmurs  are  not  very  infrequent.  Points  of 
much  greater  importance  relate  to  the  localization  and  diffusion  of 
friction-sounds  considered  relatively  to  endocardial  murmurs. 
Friction-sounds  are  usually  limited  within  the  space  occupied  by 
the  heart.  They  very  rarely  extend  beyond  the  borders  of  the 
organ.  In  general,  they  abruptly  cease  when  the  stethoscope  is 
removed  but  a  short  distance  without  the  boundaries  of  the  heart, 
although  they  may  be  quite  intense  everywhere  within  the  limits 
of  the  cardiac  region.  This  is  certainly  the  rule,  but  exceptions 
undoubtedly  do  occur.  With  endocardial  murmurs  the  rule  is 
otherwise.  These  arc  generally  heard  with  greater  intensity  at 
points  removed  from  the  heart,  than  over  the  heart  itself.  Aortic 
murmurs  are  loudest  above  the  base  of  the  organ,  in  the  second 
intercostal  space.  Mitral  murmurs  are  usually  most  intense  to  the 
left  of  the  apex.    Both  mitral  and  aortic  murmurs  are  often  dif- 
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■  a  OOQsnfcfmblfl  distance  from  the  heart,  the  latter'ahmc  as 
far  as  the  carotids,  and  the-  former  not  infrequently  over  the  left 
lateral  and  posterior  surfaces  oF  the  chest.  The  maximum  of 
intensity  of  pericardial  friction-sounds  is  generally  over  the  bOfty 
of  the  heart,  within  the  superficial  cardiac  region.  They  are  fre- 
quently limited  to  thia  region,  or  even  to  a  portion  of  it,  which 
may  be  either  towards  the  base  or  apex,  oftener  the  former  when 
tiny  are  thus  circumscribed.  It  is  only  in  some  rare  instances  that 
nlial  murmurs  are  heard  exclusively  within  the  superficial 
cardiac  region.  This,  however,  ia  sometimes  the  case  with  mor- 
murs  which  I  have  called  intra-ventricular,  as  distinguished  from 
tboae  produced  at  the  orifices.1  These  points  are  highly  distinctive, 
Friction -sound  s  do  not  observe  rhythmical  relations  to  the  heart- 
sounds  as  do  endocardial  murmurs.  An  endocardial  murmur  has 
I  Certain  connection  with  one  of  the  sounds  of  the  heart,  and  this 

tion  is  uniformly  maintained.  A  friction-sound,  on  the 
other  hand,  frequently  Bcems  to  occur  discordantly,  as  regards  the 
'iindsj  varying  in  rhythm  irrespective  of  the  latter.  Varia- 
bleness is  a  distinctive  trait  of  friction -sounds,  as  compared  with 
endocardial  murmurs.  The  latter  undergo  but  little  change  with 
■-■-ive  beats  of  the  heart;  while  the  former  vary,  Brtn  daring 
the  time  occupied  in  an  examination,  as  regards  intensity,  ilic 
.njciirrence  of  one  or  two  sounds  with  a  single  beat,  the  character 
of  the  sounds  as  regards  roughness  and  softness,  the  situation  in 
which  they  are  loudest,  etc.  Their  variableness,  as  regards  dura- 
tion, is  distinctive.  Endocardial  murmurs  are  generally  persisting. 
The  letter  are  rarely  affected  materially  by  change  in  the  position 

patient.     Friction-sounds  are  not  only  more  intense  in  cer- 
tain positions  than  in  others,  but  they  are  sometimes  hear  I 
when   the  body  is  in  a  particular  posture.     Thus,  they  may  be 
apparent  when  the  patient  liC3  on  the  back,  ami  disappear  when 
he  is  sitting,  or  vice  vtrad.    Their  intensity  may  be  increased  or 

shed  by  inclining    the  body  backwards  or   forward*.     The 
explanation  of  this  is,   that  in  certain   positions  the  pericardial 

t  are  brought  into  contact  at  points  where   the   pb 
conditions  are  most  favorable  for  the  production  of  sound.     These 
variations  in  different  positions  are  observed  more  especially  when 
more  or  lesa  liquid  effusion  is  contained  within  the  pericardial  sac. 
Friction-sounds   may  be  discovered  by  auscultating  in   different 


1  tide  CliBptar  IV.  page  202. 
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position!,  when,  were  the  examination  limited  to  one  position, 
they  would  fail  to  be  apparent.  Another  distinctive  circumstance 
is  their  apparent  proximity  to  the  ear  of  the  auscultator.  They 
seem  to  be  superficially  seated,  resembling  often  the  sound  produced 
by  friction  of  the  clothing  upon  the  stethoscope.  This  resemblance 
is  sometimes  so  striking  that  the  observer  looks  to  see  whether  the 
sound  be  not  actually  thus  produced.  An  exception  to  this  role 
is,  when  a  friction-sound  is  produced  on  the  posterior  surface  of 
the  heart.  On  the  other  hand,  endocardial  murmurs,  as  a  rule, 
appear  to  emanate  from  points  more  removed  from  the  ear,  or 
situated  deeper  within  the  chest.  This  is  a  highly  distinctive 
point. 

Finally,  as  indicated  first  by  Dr.  Sibson,  firm  pressure  with  the 
stethoscope  is  found  generally,  but  more  especially  in  young  sub- 
jects, to  intensify  friction-sounds.  It  does  this  partly  by  increasing 
the  conduction,  and  in  part  by  displacing  the  stratum  of  liquid, 
bringing  the  pericardial  surfaces  into  closer  apposition,  and  render- 
ing the  walls  of  the  chest  more  resisting.  In  this  way,  a  friction 
sound  which  has  disappeared  in  consequence  of  effusion,  may 
sometimes,  according  to  Dr.  Sibson,  be  reproduced.  An  effect  of 
pressure  is  sometimes  to  change  the  character  of  the  sound,  con- 
verting it  from  a  soft  to  a  rough  sound.  As  stated  by  Dr.  Walshe, 
the  pitch  may  be  raised.  Endocardial  murmurs  are  not  intensified 
to  the  same  extent  by  pressure.  It  is  incorrect  to  say  that  they 
are  in  no  degree  intensified.  Their  intensity  is  augmented  in  so 
far  as  the  conduction  is  increased.  It  is  in  this  way  alone,  proba- 
bly, that  pressure  intensifies  endocardial  murmurs.  The  difference 
in  the  result  in  the  two  cases,  constitutes  this  an  important  point  of 
distinction.  Attention  to  the  several  circumstances  just  mentioned 
renders,  in  most  instances,  the  discrimination  between  friction- 
sounds  and  endocardial  murmurs  sufficiently  easy.  It  is,  however, 
to  be  borne  in  mind  that  endocardial  murmurs  and  pericardial 
friction-sounds  are  frequently  present  in  combination,  pericarditis 
coexisting  with  endocarditis,  or  the  heart  being  affected  with  val- 
vular lesions  antecedent  to  the  development  of  the  pericarditis.  It 
has  been  supposed  that  the  deposit  of  lymph  at  the  base  of  the  heart 
and  about  the  large  vessels  within  the  pericardium,  or  the  accumu- 
lation of  a  large  quantity  of  liquid,  may  sometimes  give  rise,  by 
pressure  on  the  vessels,  to  endocardial  murmur.  This  is  doubtful. 
The  frequent  combination  of  the  latter  with  the  physical  signs  of 
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pericarditis,  is  to  be  explained  by  the  coexistence  of  endocardial 
inflammation,  or  valvular  lesions. 

Pericardial  friction-sounds  are  to  be  discriminated,  at  the  bed- 
side, from  those  produced  by  the  rubbing  together  of  the  pleural 
surfaces.  Both  pleural  and  pericardial  friction-sounds  may  be 
combined,  since  pleuritis  and  pericarditis  are  frequently  associated. 
The  pleural  sounds  caused  by  the  respiratory  movements,  are  readily 
distinguished  from  the  pericardial,  by  the  difference  in  rhythm.  A 
simple  expedient  serves  to  remove  any  doubt  as  to  their  dependence 
on  the  action  of  the  heart  or  lungs,  viz.,  causing  the  patient  to 
suspend,  for  a  moment,  the  acts  of  breathing;  if  the  sounds  persist, 
they  are  of  cardiac  origin. 

But  pleural  friction-sound  may  be  produced  by  the  action  of  the 
heart.  The  friction  here  is  without,  instead  of  within  the  pericardial 
sac.  Dr.  Addison,  Dr.  Stokes,  and  others,  have  reported  cases 
exemplifying  the  occasional  production,  in  cases  of  pleuritis,  of  a 
cardiac  pleural  friction-sound,  which  may  lead  the  auscultator  into 
the  error  of  supposing  that  pericarditis  exists  when  there  is  no 
cardiac  disease.  I  can  bear  testimony  to  this  liability  to  error.  In 
a  case  of  pleurisy,  with  considerable  effusion,  which  came  under 
my  observation  in  the  New  Orleans  Charity  Hospital,  a  well-marked, 
pretty  intense,  and  rough  cardiac  friction-sound  was  apparent  in 
the  pracordia.  It  continued  when  the  respiratory  movements  were 
suspended.  It  existed  within  an  area  from  three  to  four  inches  in 
diameter,  and  was  noted  to  extend  somewhat  beyond  the  left  border 
of  the  heart.  It  varied  in  intensity  with  different  beats  of  the  heart, 
and  with  occasional  beats  was  wanting.  It  was  sometimes  double 
and  sometimes  single,  in  the  latter  case  being  systolic.  It  was 
intensified  by  firm  pressure  with  the  stethoscope.  It  was  most 
marked  at  the  end  of  a  deep  inspiration.  This  sound  continued 
for  several  days,  and  was  listened  to  by  a  large  number  of  physi- 
cians and  students,  who  were  accustomed  to  visit  the  ward,  as  an 
excellent  specimen  of  a  pericardial  friction-sound.  Delirium  tre- 
mens was  developed  in  the  case,  and  the  patient  died.  I  expected 
to  find  pericarditis  associated  with  the  pleurisy,  but,  on  examination, 
after  death,  the  pericardial  sac  contained  a  moderate  quantity  of 
transparent  serum,  and  the  membrane  was  perfectly  healthy.  The 
heart  was  in  all  respects  normal;  the  endocardium  presented  a 
natural  appearance,  and  no  valvular  lesions  existed.  The  left 
pleural  sac  contained  a  large  quantity  of  turbid  serum.  The  lung 
extended  downward,  in  front  to  the  level  of  the  nipple.    It  was 
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connected  by  tender  adhesions  to  the  outer  surface  of  the  pericar-" 
dium,  and  the  costal  and  pleural  surfaces  were  also  united  by  tender 
adhesions.  The  friction-sound  was  evidently  a  cardiac  pleural 
sound,  produced  either  by  the  rubbing  together  of  the  outer  surface 
of  the  fibrous  sac  inclosing  the  heart  against  the  adjacent  lung  (which 
overlaid  the  heart),  or  of  the  opposed  pleural  surfaces  above  the  heart 
In  view  of  this  case,  I  am  prepared  to  concur  in  the  opinion  of  Dr. 
Addison,  that  "auscultation  will  not  always  enable  us  to  distin- 
guish a  friction-sound  produced  within,  from  a  friction-sound  pro- 
duced without  the  pericardial  sac."1  Walshe  gives  the  following  as 
the  circumstances  which  argue  in  favor  of  friction  of  cardiac  rhythm 
being  of  pleural,  and  not  of  pericardial  origin :  "  The  limitation  of 
the  sound  to  either  edge,  generally  the  left,  of  the  cardiac  region; 
fixity  in  one  or  more  particular  spots ;  cessation  complete,  or,  what 
is  more  common,  occasional,  with  certain  beats  of  the  heart,  when 
the  breath  is  held;  and  marked  unsteadiness  in  the  intensity  and 
quality  of  the  friction  sound."  These  circumstances  were  not  fully 
available  for  the  discrimination  in  the  case  which  I  have  cited.  It 
may  be  added  to  the  account  of  the  case  that,  in  making  clinical 
remarks,  attention  was  called  to  the  occasional  occurrence  of  a  car- 
diac pleural  friction-sound,  but  I  confess  that  I  did  not  regard  the 
case  as  furnishing  an  illustration  till  the  chest  was  examined  after 
death.  The  sound  was  not  limited  to  the  edge  of  the  cardiac  region, 
but  was  heard  over  an  area  of  from  three  to  four  inches  in  diameter. 
It  extended,  however,  beyond  the  left  border  of  the  heart.  It  did 
not  cease  when  the  breath  was  held,  but  it  was  most  marked  at  the 
end  of  a  full  inspiration,  while  pericardial  friction-sounds  are  usu- 
ally most  marked  at  the  end  of  the  act  of  expiration.  "Unsteadi- 
ness in  the  intensity  and  quality  of  the  friction -sound"  certainly 
characterizes  a  true  pericardial  friction-sound  in  certain  cases. 

In  conclusion,  a  pericardial  friction-sound,  as  regards  diagnostic 
significance,  is,  perhaps,  the  most  definite  and  reliable  of  all  the 
signs  obtained  by  physical  exploration  of  the  chest.  Exclusive  of 
cases  in  which  the  pericardium  is  perforated,  so  that  a  small  quantity 
of  blood  escapes  into  the  sac  (which  is  not  necessarily  followed  by 
inflammation),  it  is  pathognomonic  of  pericarditis.  This  can  hardly 
be  said  of  any  other  physical  sign  pertaining  to  the  heart  or  the 
respiratory  organs. 

The  heart-sounds  undergo   certain  abnormal   modifications  in 

1  Guy's  Hospital  Reports,  vol.  i\.     From  BeUingham,  op.  cit. 
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pancarditis.  Early  in  the  disease,  prior  to  the  period  of  liquid 
effusion,  they  are  either  not  materially  affected,  or  intensified  by 
the  excited  action,  of  the  heart.  An  abundant  accumulation  of 
liquid  occasions  marked  modifications,  more  especially  of  the  first 
or  systolic  sound.  The  impulsion  of  the  apex  against  the  t!  ■ 
walls  being  either  prevented  or  greatly  weakened,  the  element  of 
the  first  sound,  which  has  been  designated  the  clement  of  impulsion, 
paired  or  lost;  the  valvular  element  is  left  isolated,  or  it 
becomes  predominant.  Hence,  the  first  sound  is  enfeebled,  and 
shortened,  resembling  the  second  sound  in  quality  and  duration,  but 
less  intense.  The  second  Bound  ia  afieoted  only  ai  regards  intensity, 
and,  in  this  respect,  much  leas  than  the  first  sound.  The  second 
sound,  therefore,  over  the  whole  pra^cordia,  is  the  accentuated 
sound.  It  is  sometimes  the  only  sound  discoverable,  the  first 
sound  being  suppressed.  The  muscular  weakness  of  the  heart, 
arising  from  compression  and  the  paralyzing  influence  of  the  peri- 
cardial inflammation,  favors  these  effects.  Both  sounds  appear  to 
be  further  removed  from  the  ear  than  in  health,  in  other  words, 
they  nre  more  distant.  This  sense  of  distance  is  more  obvious 
ie  [-uheut  is  in  certain  positions  than  in  others.  It  is  most 
■■■!  when  the  patient  lies  on  the  back,  because  the  heart  is  then 
actually  further  removed  from  the  anterior  walls  of  the  chest.  The 
■it  distance  diminishes  perceptibly  when  the  sitting  posture 
ia  assumed,  and  still  more  when  the  patient  leans  forward.  After 
the  removal  of  the  liquid,  the  normal  characters  of  the  heart-sounds 
return,  except  so  far  as  they  may  be  modified  by  weakness  of  the 
organ.  In  these  remarks,  it  is  assumed  that  valvular  lesions  are 
not  present.  These  will,  of  course,  be  likely  to  affect  the  sounds 
of  the  heart,  irrespective  of  the  pericardits.  The  abnormal  modifi- 
cations due  to  the  latter,  are  not  without  interest ;  but,  as  compared 
with  other  signs,  they  are  of  minor  importance. 

Auscultation  of  the  respiration  and  voice  may  be  employed  in 
conjunction  with  percussion,  in  order  to  aid  in  determining  the 
space  occupied  by  the  pericardial  sac  when  distended  with  liquid. 
The  limits  to  which  the  respiratory  murmur  extends  in  a  direction 
toward  the  prmcordia,  in  some  cases  serves  to  defino  the  boundary 
of  this  space.  If  these  limits  coincide  with  the  losa  of  vesicular 
resonance  on  percussion,  the  two  methods  mutually  confirm  each 
other,  as  regards  the  accuracy  of  their  respective  results.  Vocal 
resonance  is  frequently  more  available  for  this  purpose  than  the 
respiratory  murmur.     It  may  be  found  to  cease  abruptly  where 


826         INFLAMMATORY  AFFECTIONS   OF  THK    HIABT. 

dulness  or  flatness  gives  place  to  vesicular  resonance  on  percussion. 
These  different  classes  of  signs,  thus,  concur  in  delineating  the  line 
of  demarcation  between  the  lungs  and  pericardium.  This  applica- 
tion of  auscultation  presupposes  that  the  lungs  are  free  from 
disease.  Auscultation  of  the  respiration  and  voice  is  obviously 
important  in  determining  the  nature  and  extent  of  the  pulmonary 
affections  which  may  be  associated  with  pericarditis. 

Signs  furnished  by  palpation. 

These  are  important  in  the  diagnosis  of  pericarditis.  Prior  to 
the  period  of  effusion,  the  beating  of  the  heart  is  usually  found,  on 
palpation,  to  be  abnormally  forcible,  violent,  diffused  over  a  larger 
area  than  in  health,  and  sometimes  tumultuous.  The  action  of  the 
heart,  as  thus  ascertained,  may  be  in  striking  contrast  with  the 
pulse.  Hope  enjoins  the  rule  of  habitually  placing  the  hand  upon 
the  pnccordia  in  all  cases  of  disease,  in  order  that  attention  may  be 
directed  to  the  heart  in  instances  in  which,  from  the  absence  of 
obvious  symptoms  referable  to  that  organ,  cardiac  disease  is  liable 
to  be  overlooked.  By  observing  this  rule,  pericarditis  may  some- 
times be  discovered  earlier  than  would  otherwise  be  the  case.  A 
practical  object  in  examining  the  pnecordia,  by  palpation,  prior  to 
effusion,  is  enforced  by  Walshe,  viz.,  to  determine  the  situation  of 
the  apex-beat  with  reference  to  subsequent  comparisons.  When 
effusion  takes  place,  the  apex  of  the  heart  is  raised  and  carried  to 
the  left.  The  point  of  apex-beat  which,  prior  to  effusion,  was 
situated  in  the  fifth  intercostal  space,  may  be  found,  after  effusion 
has  occurred,  to  be  raised  to  the  fourth  intercostal  space  and  carried 
to  the  vertical  line  of  the  nipple,  or,  possibly  beyond  this  line. 
This  change,  taken  in  connection  with  other  signs,  is  highly  signifi- 
cant of  pericardial  effusion.  But  it  must  bo  recollected  that  causes 
other  than  pericardial  effusion  alter,  in  the  same  way,  the  point  of 
apex-beat,  for  example,  tympanitic  distension  of  the  stomach.  An 
abundant  accumulation  of  liquid  suppresses  all  impulse.  When 
the  beat  is  found  to  disappear,  alter  having  been  previously  tVlt 
even  more  forcibly  than  in  health,  if  the  presence  of  liquid  have 
been  alreadv  determined,  an  increased  amount  of  accumulation 
is  to  be  inferred;  afterward,  as  absorption  of  the  liquid  goes  oh, 
the  heart's  impulse  becomes  agaiu  appreciable,  at  first  elevated 
above  its  normal  position,  and  it  may,  or  it  may  not,  subsequently 
fall  to  the  point  where  it  was  felt  prior  to  the  effusion  of  liquivi. 
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It  is  to  be  borne  in  mind  that  various  morbid  conditions,  other 
than  pericardial  effusion,  may  cause  suppression  of  the  apex-beat; 
Hut)  ;i-  pleuritic  effusion,  pulmonary  emphysema,  dilatation  of  the 
heart,  fatty  degeneration,  etc.  Excluding  these,  the  following  series 
of  events  occurring  successively  in  connection  with  other  signa 
denoting  pericarditis,  becomes  highly,  diagnostic;  increased  force 
of  the  apex-beat,  followed  by  diminished  force,  the  point  where  it 
is  felt  raised  and  carried  to  the  left,  suppression  of  the  beat,  and  its 
subsequent  reappearance  at,  or  somewhat  above  the  point  where  it 
is  feit  in  health. 

A  physical  sign  determined  by  palpation  is  a  sensible  vibration 
of  the  thoracic  walls  in  the  proccordial  region,  caused  by  friction  of 
the  pericardial  surfaces  roughened  by  an  abundant  deposit  of  dense 
lymph.  The  sensation  communicated  to  the  hand  is  analogous  to 
that  which  accompanies  a  friction-sound  due  to  tho  respiratory 
movements  in  some  cases  of  pieurilis.  This  sign,  first  described  by 
Stokes,  is  called  the  pericardial  frictioti-fremitua.  It  is  produced  by 
the  same  physical  conditions  which  give  rise  to  friction -sound,  nd 
it  is  always  accompanied  by  the  latter.  It  occurs,  however,  only  in 
a  certain  proportion  of  the  cases  in  which  a  friction -sound  is  heard, 
and  it  rarely  continues  as  long  as  the  latter.     It  requires  a 

■  of  roughness  of  the  pericardial  surfaces  than  always  obtain 
in  pericarditis,  and,  also,  a  certain  amount  of  vigor  in  tiie  Mtxtil 
movements.  It  occurs  prior  to  the  period  of  effusion,  but  very 
rarely  alter  this  period,  the  movements  of  the  heart,  at  tfcia 
of  the  disease,  not  being  sufficiently  strong  to  produce  it.  It  is  not 
■■:ible  with  a  small  amount  of  liquid  cil'usion,  but  it  invari- 
ably rmnitfii  when  bbe  quantity  of  liquid  is  largo.  It  is  not  to  be 
confounded  with  the  purring  thrill  which  occurs  in  connection  with 
valvular  lesions.  It  is  also  to  be  discriminated  from  pleural  tactile 
fremitus.  The  latter,  being  produced  by  the  respiratory  movements, 
ceases  when  respiration  is  suspended;  while  pericardial  fremitus, 
being  produced  b}-  the  movements  of  the  heart,  is  not  arrested  by 
holding  the  breath.  The  sensation  of  rubbing,  or  friction,  distin- 
guishes it  from  purring  thrill.     As  a  physical  sign,  I  h 

.  ■  pericardial  fremitus  is  neither  more  nor  less  than  tbi  I 
rough  friction-sound. 

I  is  stated  by  Dr.  Wnlsue  that  when  the  pericardial  sac  contains 
arhun   quantity  of  liquid,  the  heart's  impulse  is  sometimes  felt 
tolifl  sound  is  perceived  by  the  ear,  a  distinct  interval 
'arating  these  events  which  in  health  occur  synchronously. 
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Signs  furnished  by  inspection. 

During  the  period  of  liquid  effusion,  if  the  pericardial  sac  be 
considerably  distended,  an  unnatural  prominence  or  arching  of  the 
pnecordial  region  is  sometimes  apparent  to  the  eye,  especially  if  the 
subject  be  young.  This  sign  of  pericardial  effusion  was  first  pointed 
out  by  Louis.  It  is  less  frequent  and  marked  in  cases  of  acute 
pericarditis,  than  when  the  disease  assumes  a  chronic  form,  with  a 
very  large  accumulation  of  liquid.  The  effects  of  great  distension 
of  the  pericardium,  as  determined  by  the  different  methods  of 
exploration,  will  be  noticed  under  the  head  of  chronic  pericarditis. 
"Whenever  the  accumulation  is  sufficient  to  occasion  an  obvious 
projection  of  the  praecordia,  the  intercostal  spaces  are,  at  the  same 
time,  widened  and  raised  to  the  level  of  the  ribs.  These  appear- 
ances are  limited  to  a  space  on  the  chest  corresponding  to  that 
which  the  distended  pericardium  occupies;  and  the  prominence 
may  present,  indistinctly,  an  outline  of  the  pyriform  shape  of  the 
pericardial  sac.  Under  these  circumstances  the  impulse  of  the 
heart  is  rarely  either  seen  or  felt,  a  fact  which  serves  to  distinguish 
prominence  of  the  praecordia  produced  by  pericardial  effusion, 
from  that  due  to  enlargement  of  the  heart.  In  the  latter  case,  one 
or  more  points  of  impulse  are  usually  both  seen  and  felt. 

If  the  quantity  of  liquid  be  sufficient  to  produce  visible  enlarge- 
ment of  the  praecordia,  the  respiratory  movements  on  the  left  side 
are  somewhat  restrained.  A  disparity  between  the  two  sides,  in 
this  respect,  may  be  obvious.  The  respiratory  movements  of  the 
left  side  may  also  be  restrained  prior  to  the  occurrence  of  effusion, 
in  consequence  of  the  pain  felt  during  inspiration.  Deficient 
respiratory  motion  is  not,  therefore,  alone  a  sign  that  effusion  has 
taken  place.  According  to  Dr.  Walshe,  if  the  quantity  of  effusion 
be  moderate,  the  costal  expansion  of  the  left  side  may  even  be 
greater  than  in  health,  in  compensation  for  some  depression  of  the 
diaphragm. 

Inspection  is  sometimes  important  as  a  means  of  determining  the 
situation  of  the  apex-beat  of  the  heart,  in  cases  in  which  this  may 
be  seen  and  not  felt.  Not  infrequently  the  motion  occasioned  by 
the  beat  may  be  discovered  by  the  eye,  when  it  cannot  be  appreci- 
ated by  the  touch. 

Undulatory  movements  in  the  intercostal  spaces  over  the  peri- 
cardium distended  with  liquid,  are  occasionally  observed,  due  to 
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motion  produced  by  the  heart's  action.  This  sign  possesses  small 
intrinsic  value,  first,  because  of  its  infrequency,  and  second,  because 
it  is  not  easy  to  distinguish  it  from  the  movements  styled  by  Dr. 
Walshe  quasi  vndulatory,  caused  by  the  motions  of  the  heart  itself 
when  much  dilated  and  in  contact  with  the  thoracic  parietes  over 
an  enlarged  area.  The  latter  I  have  often  observed,  while  it  has 
not  occurred  to  me  to  witness  true  undulation  from  liquid.  Occur- 
ring in  concurrence  with  other  signs  denoting  unequivocally 
pericardial  effusion,  it  has  a  positive  significance. 

If  the  quantity  of  liquid  effusion  have  been  sufficient  to  occasion 
a  visible  prominence  of  the  praecordia,  the  removal  of  the  liquid  by 
absorption  may  be  followed  by  an  obvious  precordial  depression. 
This  is  sometimes  marked,  and  is  important  as  one  of  the  signs  of 
ancient  pericarditis. 

Signs  furnished  by  mensuration. 

When  the  prrocordia  is  rendered  abnormally  prominent  by  dis- 
tension of  the  pericardial  sac,  during  the  period  of  effusion,  this  fact 
may  be  determined  by  mensuration.  Diametrical  measurement, 
with  callipers,  is  best  adapted  to  this  object,  for  the  same  reasons  as 
in  cases  of  prominence  due  to  cardiac  enlargement.  The  normal 
deviations  from  equality  of  the  two  sides  of  the  chest,tas  regards 
the  results  of  diametrical  measurement,  are  to  be  borne  in  mind.1 
The  existence  of  undue  praecordial  prominence  is  determined  by 
the  eye  sufficiently  for  practical  purposes ;  but  the  callipers  may 
be  employed  in  confirmation  of  the  evidence  afforded  by  inspection. 
Owing  to  the  rapidity  with  which,  in  certain  cases,  the  liquid,  on 
the  one  hand,  accumulates,  and,  on  the  other  hand,  diminishes,  prae- 
cordial  prominence  may  be  suddenly  produced  or  increased,  and  as 
suddenly  diminish  or  disappear.  These  variations  may  be  ascer- 
tained with  greater  precision  by  mensuration  than  by  the  eye,  and 
in  recording  cases  which  may  be  reported,  it  is  more  satisfactory  to 
note  the  results  of  measurement,  in  addition  to  the  appearances 
presented  on  inspection. 

SUMMARY  OF  THE  PHYSICAL  SIGNS  OP  ACUTE  PERICARDITIS. 

Percussion. — Enlarged  area  of  precordial  dulness ;  the  extent  of 
this  area  greater  in  a  vertical  than  in  a  transverse  direction ;  the 

1  Vide  Chapter  I.  page  69. 
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shape  of  the  area  corresponding  to  the  pyramidal  form  of  the  peri- 
cardial sac  when  distended ;  the  dulness  within  this  area,  and  the 
sense  of  resistance  on  percussion  greater  than  over  the  prsecordial 
region  in  health,  or  in  cases  of  enlargement  of  the  heart.  These 
signs  denote  an  abundant  effusion  within  the  pericardial  sac. 
Moderate  or  small  effusion  denoted  by  increased  width  of  the  area 
of  dulness  at  the  lower  and  middle  portions  of  the  preecordial 
region.  The  increase  of  the  area  of  dulness  taking  place  within  a 
few  days  or  hours,  and  progressing  rapidly ;  its  extent  varying  on 
different  days  during  the  course  of  the  disease.  Dulness  from  the 
presence  of  liquid  below  the  point  of  the  apex-beat  of  the  heart 
Diminution  of  the  area  of  dulness,  with  more  or  less  rapidity,  in 
the  progress  of  the  disease  toward  convalescence,  and  its  final  re- 
duction  to  its  normal  limits  when  convalescence  is  established. 

Auscultation. — A  friction-sound  developed,  usually,  soon  after  the 
commencement  of  the  inflammation,  depending,  in  general,  on  the 
exudation  of  lymph ;  rarely  wanting  during  the  period  of  the  dis- 
ease which  precedes  that  of  liquid  effusion ;  frequently,  not  invari- 
ably, disappearing  during  the  period  of  effusion ;  often  returning 
after  the  absorption  of  liquid,  and  sometimes  persisting  after  adhe- 
sion of  the  pericardial  surfaces  has  taken  place.  Intensification  of 
the  heart-sounds  at  the  commencement  of  the  disease,  or  prior  to 
liquid  effusion ;  during  the  period  of  effusion,  both  sounds  weak- 
ened, but  especially  the  first  sound ;  the  element  of  impulsion  in 
the  first  sound  notably  impaired  or  lost,  and  this  sound,  therefore, 
consisting  of  the  valvular  element  alone,  resembling  the  second 
sound  as  regards  quality  and  duration ;  the  sounds  apparently  dis- 
tant, and  the  apparent  distance  greater  when  the  patient  is  in  some 
positions  than  in  others.  Cessation  of  respiratory  murmur  and 
vocal  resonance,  concurring  with  the  results  of  percussion  in  deter- 
mining the  enlarged  area  of  precordial  dulness  dependent  on  dis- 
tension of  the  pericardial  sac. 

Palpation. — Prior  to  the  period  of  effusion,  the  cardiac  impulse 
abnormally  forcible,  violent,  extending  over  a  larger  space  than  in 
health,  and  sometimes  tumultuous  beating  of  the  heart.  After 
effusion,  the  point  of  apex-beat  raised  and  carried  to  the  left  of  its 
normal  position.  Suppression  of  the  apex-beat,  if  the  quantity  of 
liquid  be  large.  Eeturn  of  the  beat  when  the  liquid  diminishes. 
Vibration  of  the  thoracic  walls  in  the  praecordia  before,  and  some- 
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times  after  the  period  of  effusion,  constituting  tactile  friction-fre- 
mitus.  Retardation  of  the  apex-beat  in  some  cases,  after  a  certain 
amount  of  effusion,  so  that  the  first  sound  precedes  it  by  a  distinct 
interval. 

Inspection. — Prominence  or  arching  of  the  precordial  region  in 
some  cases  during  the  period  of  effusion,  if  the  pericardial  sac  be 
distended,  observed  chiefly  in  young  subjects ;  the  prominence  pre- 
senting an  indistinct  outline  of  the  pyriform  shape  of  the  pericardial 
sac.  Restraint  of  the  respiratory  movements  of  the  left  side,  if  the 
quantity  of  liquid  be  large,  and,  also,  prior  to  effusion,  in  some 
cases,  from  pain  felt  in  the  act  of  inspiration.  Undulatory  move- 
ments in  the  intercostal  spaces  over  the  pericardium  distended  with 
liquid,  in  a  very  small  proportion  of  cases.  Depression  of  the 
precordial  region  in  some  cases,  after  the  absorption  of  liquid. 

Mensuration. — Prominence  of  the  prascordia,  in  some  cases,  pro- 
duced by  liquid  accumulation  in  the  pericardial  sac,  determined  by 
callipers.  Sudden  development  or  increase  of  prominence,  and  its 
sudden  or  rapid  disappearance. 


Diagnosis  or  Acute  Pericarditis. 

The  diagnosis  of  pericarditis,  until  within  a  few  years,  was  con- 
fessedly difficult  in  all  cases,  and  often  impossible.  So  long  as  the 
discrimination  rested  mainly  on  symptoms,  it  could  rarely  be  made 
with  positiveness.  Laennec  candidly  acknowledged  that  the  disease 
was  not  to  be  recognized,  but  its  existeuce  only  conjectured.  It 
was  seen,  while  passing  in  review  the  symptomatic  phenomena, 
that  none  of  these  are  distinctive.  As  regards  symptoms  pointing 
to  the  heart,  the  disease  is  not  infrequently  absolutely  latent. 
Moreover,  in  a  certain  proportion  of  cases,  it  is  associated  with 
other  affections  which,  as  it  were,  drown  its  manifestations.  The 
disease  now,  as  heretofore,  is  very  rarely,  if  ever,  ascertained  to 
exist  with  certainty  by  those  who  rely  in  diagnosis  on  symptoms 
alone.  And  since  physical  exploration  is  still  neglected  to  a  great 
extent,  or  imperfectly  understood,  pericarditis  is  habitually  over- 
looked by  a  large  proportion  of  medical  practitioners.  With  the 
aid  of  physical  signs,  the  diagnosis  may  generally  be  made  with 
ease  and  confidence.    These  have  been  sufficiently  considered,  but 
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there  are  certain  sources  of  inadvertency  and  embarrassment  which, 
in  order  to  be  avoided,  should  be  clearly  understood  and  impressed 
upon  the  mind. 

The  disease  is  liable  to  pass  undetected,  because  its  existence  is 
not  suspected,  and  attention  is  not  directed  to  the  condition  of  the 
heart.  It  is  important  to  bear  in  mind  the  pathological  relations 
of  the  disease,  in  order  to  be  prepared  to  expect  it,  and  to  be  on 
the  watch  for  the  earliest  evidence  of  its  development.  During  the 
progress  of  acute  rheumatism,  the  precordial  region  should  be 
daily  explored  with  reference  to  the  signs  of  pericarditis,  as  well 
as  those  of  endocarditis.  By  so  doing,  a  friction -sound  may  some- 
times be  discovered  when  the  patient  makes  no  complaint  of  pain 
or  other  symptoms  denoting  that  the  pericardial  structure  has 
become  involved.  So,  when  a  patient  is  known  to  be  affected 
with  Bright's  disease,  or  albuminuria,  the  fact  that  inflammation 
of  the  pericardium,  as  well  as  other  serous  structures,  is  apt  to  be 
developed,  is  not  to  be  forgotten,  and  examinations  of  the  chest 
should  not  be  neglected.  In  the  eruptive  and  continued  fevers, 
attention  should  be  directed  to  the  heart,  and,  indeed,  it  is  well  to 
adopt  the  practical  rule  enforced  by  Hope,  which  has  been  already 
mentioned,  viz.,  to  employ  at  least  palpation  habitually  in  all  cases 
of  disease. 

The  coexistence  of  pleuritis,  or  pleuro-pneumonia,  is  liable  to 
lead  the  practitioner  to  overlook  pericarditis,  first,  because,  having 
ascertained  the  existence  of  these  affections,  he  may  attribute  all 
the  symptoms  to  them,  and  not  carry  his  inquiries  farther ;  and, 
second^  because  these  affections  obscure  the  symptoms,  and,  to  some 
extent,  the  signs  of  pericardial  inflammation.  The  diagnosis  of  the 
latter  is,  in  fact,  sometimes  difficult  under  these  circumstances. 
The  heart  should  be  interrogated  as  far  as  possible.  A  friction- 
sound  may  be  discovered  even  when  the  organ  is  displaced  to  the 
right  of  the  sternum.  Symptoms  referable  to  respiration  and  the 
circulation,  out  of  proportion  to  the  pulmonary  affection,  should 
excite  strong  suspicion  of  cardiac  disease.  Liquid  effusion  in  the 
pericardium  when,  at  the  same  time,  there  is  an  abundant  effusion 
in  the  left  pleural  sac,  is  by  no  means  easily  determined;  the 
physical  signs  may  not  be  available  for  a  positive  diagnosis;  but, 
with  due  attention,  the  pericardial  accumulation  may  sometimes  be 
disconnected  from  the  pleural  by  prominence  of  the  praecordia,  the 
vertical  extent  of  precordial  dulness,  etc.  An  abundant  effusion 
into  the  right  pleural  sac  does  not  interfere  materially  with  the 
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signs  of  pericardia]  effusion,  and  the  diagnosis  of  the  latter  may  be 
made  with  positiveness.  The  occasional  occurrence  of  a  cardiac 
pleural  friction  -sound  is  to  be  recollected  in  connection  with  the 
subject  of  pericarditis  associated  with  pleurisy  seated  in  the  left 

1  the  chest.  This  sign  is  a  Bource  of  fallacy  against  which 
there  is  no  absolute  protection,  and  this  fact  should  lead  the  practi- 
tioner not  to  commit  his  mind  too  unqualifiedly  to  a  diagnosis 
buad  exclusively  on  the  existence  of  a  friction-sound. 

I  have  known  acute  pericarditis,  disconnected  from  any  other 
tboracic  affection,  to  be  considered  and  treated  throughout  Htt  d]~- 
ease  as  pleurisy;  but  the  diagnosis  was  based  on  symptoms  alone. 
A  tolerable  knowledge  of  physical  exploration  enables  the  diag- 
nostician to  exclude,  on   the  one  hand,  and,  on  the  other  hand, 

ain  the  existence  of  pleurisy  and  pneumonia.  If  the  exami- 
natiun  o(  the  chest  be  limited  to  the  anterior  surface,  the  physical 
signs  of  liquid  within  the  pericardial  sac  might  be  attributed  to 
pleural  effusion   in  the  left  side.     A  proper  examination  of  the 

ohest  obviates  liability  to  this  error.  The  signs  of  at 
are  limited  to  the  anterior  surface.  Percussion  and  auscultation 
show  the  presence  of  lung  in  the  lower  posterior  portion  of  the 
chest;  and  it  is  precisely  in  the  latter  situation  that  the  signs  of 
pleuritic  effusion  are  first  manifested  and  most  marked.  This 
error  is  excusable  on  no  other  ground  than  inability  to  employ  the 
means  of  arriviug  at  a  correct  diagnosis.  The  occasional  uccur- 
rencc  of  symptoms  referable  to   the   brain  and   spinal   cord,   in 

■■(ion  with  pericarditis,  is  to  bo  borne  in  mind.     These  symp- 
toms may  mask  completely  those  pertaining  to  the  cardiac  aflec- 
linn,   simulating  various  affections   of  the   nervous   system,  viz., 
mania,   apoplexy,   tetanus,   etc.     The   peculiar   characters   which 
distinguish  the*;  cases  are  to  be  kept  in  view,  and  careful 
nit'.Dti.'ii  directed   to   the   heart  in  alt  instances  in  which  these 
■■.s  appear  to  be  present. 
Pericardial  effusion,  occurring  without  inflammation,  bas  not  yet 

referred  to.  Dropsy  of  the  pericardium,  or  hydro-pericardium, 
rarely  occurs  to  an  extent  sufficient  to  occasion  great  distension  of 
the  sac.  It  occurs  very  rarely,  if  ever,  except  in  conjunction  with 
effusion  into  other  serous  cavities,  and  the  areolar  tissue,  consti- 
tuting general  dropsy.  The  effusion  into  the  pleural  cavities  is  pro- 
portionately greater  than  into  the  pericardial  cavity.  The  physical 
signs  of  a  certain  quantity  of  purely  serous  or  dropsical  eftbriOQ 
,  of  course,  the  same  as  when  the  effusion  is  combined  with 
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lymph,  or,  in  other  words,  inflammatory.  The  pericardial  sac,  in 
proportion  to  its  distension,  occupies  the  same  space,  enlarges  the 
area  of  dulness  to  the  same  extent,  the  latter  presenting  the  same 
pyriform  shape,  etc.,  in  the  two  cases.  The  discrimination,  how- 
ever, rarely  offers  much  real  difficulty.  Liquid  effusion  in  pericar- 
ditis is  generally  preceded  and  accompanied  by  more  or  less  of  the 
symptoms  pointing  to  the  latter  affection,  such  as  pain,  tenderness, 
febrile  movement,  etc.  It  is  preceded  almost  invariably,  and  not 
infrequently  accompanied  by,  a  cardiac  friction-sound.  If  pleuritic 
effusion  be  also  present,  as  determined  by  physical  signs,  it  is  not 
hydro- thorax,  but  due  to  coexisting  inflammation  of  the  pleura; 
and  the  inflammatory  pleuritic  effusion  is  generally  limited  to  one 
side.  On  the  other  hand,  hydro-pericardium  is  an  element  of  gene- 
ral dropsy;  oedema  or  anasarca,  ascites,  and  hydro-thorax,  are  at 
the  same  time  present.  A  friction-sound  is  never  developed.  In 
the  vast  majority  of  cases,  the  patient  is  affected  with  either  Bright's 
disease  or  organic  disease  of  heart,  and  both  affections  may  be 
united.  With  due  attention  to  these  differential  points,  the  two 
kinds  of  effusion,  viz:  dropsical  and  inflammatory,  need  not  be 
confounded. 

Iu  leaving  the  subject  of  diagnosis,  the  great  importance  of 
becoming  familiar  and  practically  conversant  with  the  physical 
signs  is  to  be  impressed.  With  this  knowledge,  the  practitioner 
will  rarely  be  long  at  a  loss  in  determining  whether  acute  pericar- 
ditis be,  or  be  not  present 


Prognosis  in  Acute  Pericarditis. 

Acute  pericarditis  is  never  a  trivial,  and  is  often  a  formidable 
affection.  The  fatality,  however,  is  due,  not  so  much  to  the  disease 
itself,  as  to  the  condition  of  the  system,  the  pathological  relations 
of  the  disease,  and  coexisting  affections.  Cases  of  idiopathic  peri- 
carditis are  so  rare  that  that  statistical  data  for  determining  the 
rate  of  mortality  are,  as  yet,  wanting.  Of  106  cases  of  pericarditis 
variously  complicated,  which  were  analyzed  by  Louis,  36  died. 
The  reports  of  different  observers,  as  regards  the  proportion  of 
fatal  cases  in  their  own  experience,  differ  considerably;  and  this 
would  be  expected,  in  view  of  the  great  variation  in  the  tendency 
to  a  fatal  result,  according  to  the  different  circumstances  under 
which  the  disease  is  developed.    Dr.  Hope,  whose  opportunities  for 
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observation  must  have  been  extensive,  makes  the  remarkable  state- 
ment that,  in  ten  years,  he  had  not  lost  a  patient  with  acute  peri* 
carditis,  ascribing  this  success  to  the  treatment  pursued.  Yet, 
according  to  the  observations  of  others,  the  disease  is  almost  inva- 
riably fatal,  when  developed  in  certain  pathological  connections. 

In  the  great  majority  of  cases,  pericarditis  occurs  in  connection 
with  either  acute  rheumatism  or  renal  disease.  Occurring  in  con- 
nection with  rheumatism,  it  rarely  proves  fatal.  In  84  cases 
reported  by  Latham,  McLeod,  and  Bouillaud,  there  were  but  8 
deaths;  and,  in  more  or  less  of  these  fatal  cases,  endocarditis  coex- 
isted. Rheumatic  pericarditis,  thus,  may  be  expected  to  end  in 
recovery,  or,  at  least,  not  to  terminate  fatally  as  an  acute  affection. 
It  is  otherwise  when  the  affection  is  developed  in  connection  with 
Bright's  disease;  a  fatal  result  occurs  almost  invariably.  Death 
takes  place  in  a  large  proportion  of  the  cases  in  which  it  is  asso- 
ciated with  pleurisy  or  pneumonia;  but,  in  many,  if  not  most  of 
these  cases,  it  is  probable  that  the  kidneys  are  the  seat  of  disease. 
The  proportion  of  fatal  cases  of  pericarditis  developed  in  connec- 
tion with  the  eruptive  and  continued  fevers,  pyaemia,  etc.,  must  be 
immensely  large;  but  statistical  data  are  wanting  to  determine  the 
ratio  with  any  approximation  to  exactness.  The  disease  is  gene- 
rally fatal  when  associated  with  marked  disorder  of  the  nervous 
system,  giving  rise  to  mania,  tetanus,  chorea,  etc. 

As  regards  the  fatality  in  my  own  experience,  the  following  are 
the  results  of  an  analysis  of  19  recorded  cases,  with  reference  to 
this  subject :  Of  the  19  cases,  death  occurred  in  12,  and  in  7  the 
disease  ended  in  recovery.  Of  the  12  fatal  cases,  renal  disease,  with 
albuminuria,  was  ascertained  to  exist  in  8;  pleuritis  coexisted  in 
5;  pneumonitis  in  2;  tuberculosis  of  the  lungs  in  3;  maniacal  deli* 
rium  in  2;  and  in  1  case  no  important  complication  was  ascertained. 
In  the  case  last  mentioned,  the  disease  did  not  present  any  alarming 
symptoms,  but  death  occurred  suddenly,  apparently  from  syncope, 
while  the  patient  was  at  stool.  The  pericardial  sac  contained  a  pint 
of  turbid  serum.  The  heart  presented  two  patches  of  lymph,  one 
of  the  size  of  a  dollar,  and  the  other  of  the  size  of  a  shilling  piece. 
The  pulmonary  organs  were  free  from  recent  disease,  but  old  pleu- 
ritic adhesions  existed  on  both  sides,  and  they  were  universal  on 
the  right  side.  The  chest  was  alone  examined.  Of  the  7  cases 
ending  in  recovery,  in  4  the  disease  was  developed  in  connection 
with  rheumatism ;  in  1  case  it  was  apparently  idiopathic,  and  was 
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associated  with  maniacal  delirium ;  in  1  case  pneumonia  coexisted; 
and  in  1  case  it  followed  albuminuria,  succeeding  scarlatina.1 

The  duration  of  the  disease  is  variable.  It  may  prove  rapidly 
fatal.  In  a  case  reported  by  Andral,  death  occurred  in  twenty- 
seven  hours ;  but  it  is  extremely  rare  that  it  runs  with  this  rapidity 
to  a  fatal  issue.  It  continues,  usually,  from  one  to  two  weeks.  If 
it  do  not  prove  fatal  within  this  period,  it  ends  either  in  recovery 
or  in  the  chronic  form  of  the  disease.  The  latter  will  presently  be 
considered  under  a  distinct  head. 

The  termination,  in  favorable  cases,  is  usually  in  more  or  less 
adhesion  of  the  pericardial  surfaces.  It  may  fairly  be  doubted 
whether  the  exuded  products  are  ever  completely  removed  by 
absorption,  leaving  the  surfaces  of  the  membrane  unattached,  and 
presenting  no  traces  of  the  disease.  Some,  however,  have  contended 
that  this  complete  resolution  occasionally  takes  place.  As  a  rule, 
certainly,  permanent  effects  are  left  here,  as  after  recovery  from 
inflammation  affecting  other  serous  structures,  consisting  of  adhe- 
sions by  means  of  newly  organized  tissue  which  becomes  more  and 
more  firm  with  age.  Adhesion  may  take  place  over  the  entire 
surfaces  of  the  membrane,  the  pericardial  sac  being  obliterated, 
like  that. of  the  tunica  vaginalis  after  the  radical  cure  of  hydrocele. 
In  fact  this  appears  to  be  the  rule.  Of  70  cases  of  pericardial 
adhesions  analyzed  by  Louis,  they  were  general  in  60,  and  partial  in 
10 ;  and  of  86  cases  of  old  adhesions  analyzed  by  Dr.  Chambers,  51 
were  universal,  4  nearly  so,  and  29  partial.2  The  subject  of  peri- 
cardial adhesions,  with  reference  to  their  remote  effects  upon  the 
heart,  and  the  diagnosis,  will  be  noticed  separately,  after  chronic 
pericarditis  has  been  considered.  The  most  favorable  termination 
of  acute  pericarditis,  next  to  complete  resolution  (the  occurrence  of 
which  is  doubtful),  is  the  formation  of  circumscribed  white  patches, 
consisting  of  thin  layers  of  dense  lymph,  firmly  agglutinated  to  the 
membrane,  becoming  nearly  as  smooth  and  polished  as  the  mem- 
brane itself.  These  white  patches  (macula  albidce),  as  an  effect  of 
circumscribed  or  partial  pericarditis,  have  been  already  noticed. 
It  is  possible  that  patches  similar  to  these  are,  in  some  cases,  the 

1  It  is  proper  to  state  that  the  foregoing  collection  of  oases  does  not  include  all 
that  have  fallen  under  my  observation,  but  only  those  of  which  I  find  notes  among 
my  clinical  records.  It  probably  embraces  the  greater  proportion  of  fatal  cases 
which  I  have  observed,  while,  of  a  considerable  number  of  cases  of  rheumatic  peri- 
carditis not  ending  fatally,  I  have  not  preserved  notes. 

2  Decennium  Pathologicum.     Vide  Bellingham,  op.  cit.,  Part  II.  p.  309. 
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only  permanent  effects  of  acute,  general  pericarditis ;  but  this  must 
be  considered  as  doubtful. 

The  mode  of  dying,  in  cases  of  acute  pericarditis,  is  not  uniform. 
When  life  is  destroyed  by  the  disease  per  se,  the  result  is  imme- 
diately due  either  to  sudden  syncope  or  gradual  asthenia.    The 
arrest  of  the  circulation  is  the  immediate  cause  of  death ;  and  this 
is  owing  to  paralysis  of  the  heart,  usually  from  the  combined 
influence  of  the  mechanical  pressure  of  liquid  effusion,  and  the 
proximity  of  the  inflamed  membrane  to  the  muscular  fibres  of  the 
organ.    In  the  latter  respect,  the  influence  is  analogous  to  that  of 
inflammation  of  the  peritoneum  on  the  muscular  coat  of   the 
intestines.    It  is  important  to  keep  in  view  this  twofold  influence 
in  producing  a  tendency  to  a  fatal  result,  since  it  should  govern,  to 
a  considerable  extent,  the  indications  for  treatment.    But  in  the 
great  majority  of  fatal  cases  of  pericarditis,  concomitant  affections 
contribute,  in  no  small  degree,  to  the  fatal  result,  and  the  mode  of 
dying  will,  in  a  measure,  be  determined  by  these.    For  example, 
when    the    disease  is  associated    with    pleurisy  or    pneumonia, 
asphyxia  is  involved  as  an  immediate  cause  of  death.     Again, 
when  developed  in  the  course  of  Bright's  disease,  the  powers  of  the 
system  being  exhausted  by  the  latter,  the  tendency  to  death  may 
be  hf  slow  asthenia;  or  coma  may  be  induced  as  an  effect  of 
uraemia,  not  of  the  cardiac  aflection.    An  example  of  the  latter  has 
fallen  under  my  observation.    Coma  precedes  death  in  the  cases  in 
which  pericarditis  simulates  various  affections  of  the  brain  and 
spinal  cord.    A  liability  to  sudden  death  from  syncope,  during  the 
period  of  effusion,  must  not  be  overlooked.     This  may  occur  after 
some  unusual  muscular  exertion,  or  a  sudden  change  from  a  hori- 
zontal to  a  vertical  position.    An  instance  in  which  death  occurred 
suddenly  and  quite  unexpectedly,  in  a  case  under  my  observation, 
has  been  referred  to,  fatal  syncope  being  induced  by  getting  out  of 
bed  and  going  to  stool.    The  inflammation  in  this  case,  as  shown 
by  the  appearances  after  death,  as  well  as  the  symptoms  during 
life,  was  not  intense,  and  the  pericardial  sac  did  not  contain  more 
than  a  pint  of  liquid  effusion. 


Treatment  of  Acute  Pericarditis. 

In  the  treatment  of  most  acute  inflammations,  the  general  symp- 
toms, the  condition  of  the  system,  the  pathological  relations  of  the 
22 
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associated  with  maniacal  delirium ;  in  1  case  pneumonia  coexisted; 
and  in  1  case  it  followed  albuminuria,  succeeding  scarlatina.1 

The  duration  of  the  disease  is  variable.  It  may  prove  rapidly 
fatal.  In  a  case  reported  by  Andral,  death  occurred  in  twenty- 
seven  hours ;  but  it  is  extremely  rare  that  it  runs  with  this  rapidity 
to  a  fatal  issue.  It  continues,  usually,  from  one  to  two  weeks.  If 
it  do  not  prove  fatal  within  this  period,  it  ends  either  in  recovery 
or  in  the  chronic  form  of  the  disease.  The  latter  will  presently  be 
considered  under  a  distinct  head. 

The  termination,  in  favorable  cases,  is  usually  in  more  or  less 
adhesion  of  the  pericardial  surfaces.  It  may  fairly  be  doubted 
whether  the  exuded  products  are  ever  completely  removed  by 
absorption,  leaving  the  surfaces  of  the  membrane  unattached,  and 
presenting  no  traces  of  the  disease.  Some,  however,  have  contended 
that  this  complete  resolution  occasionally  takes  place.  As  a  rule, 
certainly,  permanent  effects  are  left  here,  as  after  recovery  from 
inflammation  affecting  other  serous  structures,  consisting  of  adhe- 
sions by  means  of  newly  organized  tissue  which  becomes  more  and 
more  firm  with  age.  Adhesion  may  take  place  over  the  entire 
surfaces  of  the  membrane,  the  pericardial  sac  being  obliterated, 
like  that. of  the  tunica  vaginalis  after  the  radical  cure  of  hydrocele. 
In  fact  this  appears  to  be  the  rule.  Of  70  cases  of  pericardial 
adhesions  analyzed  by  Louis,  they  were  general  in  60,  and  partial  in 
10 ;  and  of  86  cases  of  old  adhesions  analyzed  by  Dr.  Chambers,  51 
were  universal,  4  nearly  so,  and  29  partial.2  The  subject  of  peri- 
cardial adhesions,  with  reference  to  their  remote  effects  upon  the 
heart,  and  the  diagnosis,  will  be  noticed  separately,  after  chronic 
pericarditis  has  been  considered.  The  most  favorable  termination 
of  acute  pericarditis,  next  to  complete  resolution  (the  occurrence  of 
which  is  doubtful),  is  the  formation  of  circumscribed  white  patches, 
consisting  of  thin  layers  of  dense  lymph,  firmly  agglutinated  to  the 
membrane,  becoming  nearly  as  smooth  and  polished  as  the  mem- 
brane itself,  These  white  patches  (maculce  albidcd),  as  an  effect  of 
circumscribed  or  partial  pericarditis,  have  been  already  noticed. 
It  is  possible  that  patches  similar  to  these  are,  in  some  cases,  the 

1  It  is  proper  to  state  that  the  foregoing  collection  of  cases  does  not  include  all 
that  have  fallen  under  my  observation,  but  only  those  of  which  I  find  notes  among 
my  clinical  records.  It  probably  embraces  the  greater  proportion  of  fatal  cases 
which  I  have  observed,  while,  of  a  considerable  number  of  cases  of  rheumatic  peri- 
carditis not  ending  fatally,  I  have  not  preserved  notes. 

2  Decennium  Pathologicum.     Vide  Bellingham,  op.  cit.,  Part  II.  p.  309. 
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only  permanent  effects  of  acute,  general  pericarditis ;  but  this  must 
be  considered  as  doubtful. 

The  mode  of  dying,  in  cases  of  acute  pericarditis,  is  not  uniform. 
When  life  is  destroyed  by  the  disease  per  se^  the  result  is  imme- 
diately due  either  to  sudden  syncope  or  gradual  asthenia.     The 
arrest  of  the  circulation  is  the  immediate  cause  of  death;  and  this 
is  owing  to  paralysis  of  the  heart,  usually  from  the  combined 
influence  of  the  mechanical  pressure  of  liquid  effusion,  and  the 
proximity  of  the  inflamed  membrane  to  the  muscular  fibres  of  the 
organ.    In  the  latter  respect,  the  influence  is  analogous  to  that  of 
inflammation  of  the  peritoneum  on  the  muscular  coat  of   the 
intestines.    It  is  important  to  keep  in  view  this  twofold  influence 
in  producing  a  tendency  to  a  fatal  result,  since  it  should  govern,  to 
a  considerable  extent,  the  indications  for  treatment.    But  in  the 
great  majority  of  fatal  cases  of  pericarditis,  concomitant  affections 
contribute,  in  no  small  degree,  to  the  fatal  result,  and  the  mode  of 
dying  will,  in  a  measure,  be  determined  by  these.    For  example, 
when    the    disease  is  associated    with    pleurisy  or    pneumonia, 
asphyxia  is  involved  as  an  immediate  cause  of  death.     Again, 
when  developed  in  the  course  of  Bright's  disease,  the  powers  of  the 
system  being  exhausted  by  the  latter,  the  tendency  to  death  may 
be  bf  slow  asthenia;   or  coma  may  be  induced  as  an  effect  of 
uraemia,  not  of  the  cardiac  affection.    An  example  of  the  latter  has 
fallen  under  my  observation.    Coma  precedes  death  in  the  cases  in 
which  pericarditis  simulates  various  affections  of  the  brain  and 
spinal  cord.    A  liability  to  sudden  death  from  syncope,  during  the 
period  of  effusion,  must  not  be  overlooked.    This  may  occur  after 
some  unusual  muscular  exertion,  or  a  sudden  change  from  a  hori- 
zontal to  a  vertical  position.    An  instance  in  which  death  occurred 
suddenly  and  quite  unexpectedly,  in  a  case  under  my  observation, 
has  been  referred  to,  fatal  syncope  being  induced  by  getting  out  of 
bed  and  going  to  stool.    The  inflammation  in  this  case,  as  shown 
by  the  appearances  after  death,  as  well  as  the  symptoms  during 
life,  was  not  intense,  and  the  pericardial  sac  did  not  contain  more 
than  a  pint  of  liquid  effusion. 


Treatment  of  Acute  Pericarditis. 


In  the  treatment  of  most  acute  inflammations,  the  general  symp- 
toms, the  condition  of  the  system,  the  pathological  relations  of  the 
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disease,  etc.,  are  more  immediately  involved  in  therapeutical  indi- 
cations, than  the  local  processes  which  constitute  the  inflammatory 
affection.    The  treatment  of  acute  pericarditis  does  not  form  an 
exception  to  the  rule  embodied  in  this  statement.    Acute  pericar- 
ditis is  developed  under  circumstances  so  widely  different  in  dif- 
ferent cases,  that,  assuming  the  local  characters  of  the  inflammation 
to  be  identical,  the  indications  for  treatment  are  by  no  means 
uniform.    Measures  useful  in  some  cases  are  pernicious  in  other 
cases.    Methods  of  management  diametrically  opposite,  are  indi- 
cated by  different  circumstances  connected  with  the  disease.     It 
follows  that  the  treatment  cannot  be  reduced  to  a  fixed  formula 
applicable  to  all  cases.    Here,  as  in  other  affections,  the  significant 
saying  of  Chomel  is  pertinent,  viz.,  the  disease  is  not  to  be  treated 
so  much  as  the  patient  affected  with  the  disease.    In  the  majority 
of  cases,  pericarditis  occurs  in  connection  with  acute  rheumatism. 
Exclusive  of  its  occurrence  in  this  pathological  connection,  it  is 
most  apt  to  become  developed  in  the  course  of  albuminuria  or 
Bright's  disease.     The  local  inflammation,  in  all  essential  points,  so 
far  as  these  are  appreciable,  may  be  the  same  in  these  two  classes 
of  cases,  but  in  other  respects,  the  difference  is  very  great.     Rheu- 
matic pericarditis  involves  small  immediate  danger  to  life,  although 
its  remote  evils  may  be  serious.    In  renal  pericarditis  (if  tfiis  ex- 
pression may  be  used)  the  immediate  danger  to  life  is  imminent 
The  chances  of  recovery  in  the  latter  are  less  than  the  chances  of 
death  in  the  former.     Both  forms  of  the  disease  are  dependent  on 
special  diathetic  or  constitutional  conditions  which  are  essentially 
dissimilar.    The  active  rheumatic  diathesis  is  acute,  transient  in 
duration,  affecting  the  young;  the  uraemic  condition  is  incident  to 
a  chronic,  persistent  affection,  and  occurs  at  a  later  period  in  life. 
The  ability  to  bear  up  under  any  grave  local  disease,  and  to  support 
potent  remedial  agencies,  is  as  different  as  are  the  pathological 
relations  of  the  disease  in  these  two  forms.    In  addition  to  these,  a 
variety  of  modifying  circumstances  are  present  in  different  cases  of 
pericarditis,  not  peculiar  to  this  disease,  but  affecting  the  symptoms, 
the  powers  of  the  system,  etc.,  so  as  to  influence,  in  various  and 
opposite  modes,  the  leading  objects  of  treatment.     It  is  not  to  be 
inferred  from  these  remarks  that,  in  the  treatment  of  pericarditis, 
great  importance  does  not  belong  to  the  local  morbid  conditions. 
It  is  by  means  of  the  vital  and  mechanical  effects  of  the  latter  that 
the  disease  proves  destructive  to  life.     The  objects  of  treatment 
relate  to  the  local  morbid   conditions ;   but  in  promoting  these 
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objects,  the  indications  are  in  a  great  measure  derived  from  the 
circumstances  just  referred  to. 

It  is  obvious  that  the  first  and  most  important  object  of  treat- 
ment, were  it  attainable,  would  be  the  arrest  of  the  inflammation. 
But  we  are  not  warranted  in  assuming  this  as  an  object  to  be 
effected  by  therapeutical  measures.  With  our  present  knowledge, 
we  cannot  say  that  certain  methods  of  management  will  cut  short 
the  inflammatory  processes  here,  more  than  in  other  situations. 
Potent  means  adopted  for  that  end,  not  only  prove  ineffectual,  but 
involve  the  risk  of  doing  harm  rather  than  good.  To  abridge  the 
duration  of  the  inflammation  is  an  object,  the  importance  of  which 
is  sufficiently  obvious.  How  far  this  object  is  attainable,  must  be 
MwMawd  as  doubtful,  but  we  are  perhaps  justified  in  regarding  it 
as  nn  end  to  which  therapeutical  measures  are  to  bo  directed.  To 
endeavor  to  diminish  the  intensity  of  the  inflammation,  is  a  legiti- 
mate object  of  treatment.  The  products  of  inflammation,  solid  and 
liquid,  in  this  situation,  involve  serious  evils  and  danger.  It  is  an 
object  of  treatment  to  endeavor  to  lessen  these,  and  to  promote 
their  removal.  To  aid  in  maintaining  the  vigor  of  the  heart  under 
the  effects  of  the  disease,  is  an  important  end  to  be  kept  in  view 
in  the  treatment.  I  shall  proceed  to  notice  the  more  important  of 
tho  therapeutical  measures  which  are  supposed  to  promote  the 
objects  or  ends  of  treatment  in  acute  pericarditis.  These  may  be 
arranged  under  the  following  heads :  Bloodletting,  mercurialization, 
sedatives,  revulsives  or  counter-irritants,  opium,  stimulants,  and 
linatives. 


'loodkttmg. — The  two  authors  whose  labors  have  contributed 
most  to  the  recent  progress  made  in  the  knowledge  of  diseases  of 
the  heart,  viz.,  Bouillaud  anil  Hope,  both  advocate  strongly  the  im- 
portance of  bloodletting  in  cases  of  acute  pericarditis.  Bouillaud 
employs,  in  this  disease,  his  method  of  copious  bleedings,  repeated 
once  or  oftener  daily  for  four  or  five  successive  days  {coup  sur  amp), 
with  which  medical  readers  are  familiar.  Hope's  method  differs 
from  that  of  Bouillaud  in  the  employment  of  bloodletting  only  at 
the  outset,  and  carrying  it  to  the  extent  of  producing  a  prompt  and 
decided  impression  on  the  heart's  action.  Each  advocates  the  de- 
traction of  blood  both  by  venesection,  and,  locally,  by  leeching  or 
capping.  Writers  of  a  more  recent  date  (Stokes,  Todd,  and  others) 
distrust  the  efficacy  of  this  remedy,  and  attribute  to  it  in  many 
cases  unfavorable  effects.     Without  entering  into  a  discussion  of 
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the  subject  of  bloodletting,  which  would  here  be  out  of  place,  it  is 
sufficient  to  say  that,  with  certain  qualifications,  the  general  prin- 
ciples which  should  regulate  the  employment  of  this  potent  remedy 
in  other  acute  inflammations,  are  applicable  to  the  treatment  of 
acute  pericarditis.  Its  indiscriminate  use  in  this,  as  in  other  inflam- 
mations, cannot  but  be  productive  of  much  harm,  whereas,  judi- 
ciously employed,  it  may  not  infrequently  do  good.  The  practical 
questions  are,  under  what  circumstances  is  bloodletting  indicated, 
and  what  are  the  contra-indications  to  its  use  ?  A  person  in  fair 
health  and  vigor,  attacked  with  acute  pericarditis,  as  an  idiopathic 
or  a  rheumatic  affection,  is  a  proper  subject  for  bloodletting  at  the 
onset  of  the  disease.  Eesorted  to  under  these  circumstances,  it  will 
not  cut  short  the  disease,  and  perhaps  not  abridge  its  duration ; 
but  it  may  contribute  to  diminish  the  intensity  of  the  inflammation, 
and  thus,  without  risk  of  injury,  not  only  aflbrd  immediate  relief, 
but  lessen  the  evils  and  the  danger,  proximate  and  remote,  which 
are  involved  in  the  disease.  The  amount  of  blood  to  be  detracted, 
must  be  determined  by  the  constitution,  habits,  etc.,  of  the  patient, 
the  symptoms  referable  to  the  circulation,  and  the  immediate  effects 
upon  the  vascular  system.  Whether  the  bloodletting  shall  be  gene* 
ral  or  local,  or  both,  is  to  be  determined  mainly  by  the  quantity  of 
blood  which  it  is  deemed  desirable  to  withdraw,  and  the  compara- 
tive convenience  of  venesection  and  cupping  or  leeching.  It  is 
difficult  to  conceive  of  any  important  difference  between  these  dif- 
ferent methods,  as  regards  their  effect  on  the  disease,  except  so  far 
as  concerns  the  rapidity  with  which  the  blood  is  removed,  and  the 
amount  detracted.  The  benefit  derived  from  bloodletting  will  be 
evidenced  by  relief  of  pain,  greater  freedom  of  breathing,  diminished 
force  and  greater  regularity  of  the  heart's  action.  These,  then,  are 
the  circumstances  which  may  indicate  bloodletting,  viz.,  the  disease 
idiopathic,  or  rheumatic ;  occurring  in  a  patient  previously  healthy 
and  tolerably  vigorous ;  the  inflammation  recently  developed,  or, 
in  other  words,  the  disease  being  in  its  first  period,  and,  to  these  is 
to  be  added,  a  certain  degree  of  intensity  or  acuteness  of  the  inflam- 
mation, as  manifested  by  pain,  development  of  the  pulse,  etc.  The 
indications  based  on  these  circumstances  are  present  in  a  certain 
proportion  of  cases  of  pericarditis.  The  contra-indications,  how- 
ever, are  present  in  a  larger  proportion  of  cases.  Pericarditis  oc- 
curring in  connection  with  Bright's  disease,  rarely,  if  ever,  calls 
for  bloodletting.  The  anaemic  condition  incident  to  that  disease, 
constitutes  a  contra-indication.    Anaemia  from  other  causes,  weak- 
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ness  or  deterioration  of  the  constitution  from  previous  or  coexist- 
ing disease,  habits  of  intemperance,  etc.,  are  contra-indicating 
circumstances.  Bloodletting  should  not  be  practised  after  much 
liquid  effusion  has  taken  place;  it  is  contra-indicated  by  the  risk  of 
unduly  weakening  the  heart  under  these  circumstances.  It  is  not 
indicated  when  the  symptoms  denote  only  moderate  acuteness  or 
intensity  of  the  inflammation. 

In  conclusion,  as  regards  bloodletting,  the  mischief  occasioned 
by  its  injudicious  employment  may  greatly  exceed  the  benefit  ever 
to  be  expected  from  its  judicious  use.  This  only  shows  the  great 
importance  of  discrimination ;  and  the  remark  is  alike  applicable 
to  this  remedy  in  the  treatment  of  other  inflammations.  But  the 
injudicious  detraction  of  blood  in  pericarditis  involves  a  peculiar 
source  of  danger.  It  has  been  seen  that  this  disease  destroys  life 
by  compression  and  paralysis  of  the  heart.  Any  remedy  which 
tends  directly  to  weaken  this  organ,  when  weakness  is  the  morbid 
condition  to  be  most  apprehended,  can  hardly  fail,  in  proportion  to 
the  effect  produced,  to  influence  unfavorably  the  progress  of  the 
disease.  This  consideration  cannot  bo  too  strongly  impressed. 
Here,  as  in  other  affections,  the  attention  of  the  practitioner  must 
not  be  directed  exclusively  to  the  good  which  it  is  hoped  may  be 
effected  by  a  potent  remedy.  The  risk  of  harm  is  to  bo  carefully 
weighed,  and,  with  reference  to  the  latter,  the  mode  in  which  the 
disease  tends  to  a  fatal  result  is  especially  to  be  considered. 

Mercurialization. — Mercury,  given  with  the  view  of  producing  its 
special  effects,  or  mercurialization,  is  regarded,  especially  by  most 
British  writers,  as  highly  essential  in  the  treatment  of  acute  peri- 
carditis. It  is  supposed  to  exert  a  favorable  influence  on  the  pro- 
gress of  the  disease  by  lessening  the  exudation  of  lymph  and 
promoting  the  resorption  of  the  inflammatory  products.  With 
reference  more  particularly  to  the  first  of  these  ends,  it  is  deemed 
important  to  induce  mercurialization  as  early  in  the  disease  as  pos- 
sible. Calomel  may  be  given  for  this  purpose,  either  in  fractional 
doses,  repeated  at  short  intervals,  or  in  large  doses,  combined  with 
sufficient  opium  to  prevent  its  purgative  action ;  and,  in  order  to 
effect  this  object  as  speedily  as  possible,  some  writers  advise,  in 
addition,  inunction  with  mercurial  ointment,  or  the  mercurial  va- 
por-bath. Bouillaud,  and  most  French  writers,  on  the  other  hand, 
appear  to  attach  little  importance,  or  none  whatever,  to  the  special 
effects  of  mercury  in  this  disease.    It  is  claimed  by  some  British 
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writers  that  the  disease  is  managed  much  more  successfully  in 
Great  Britain  than  in  France,  and  that  this  greater  success  is  owing, 
in  a  great  measure,  to  the  free  use  of  mercury.  The  testimony, 
however,  of  some  British  observers,  on  this  score,  is  unfavorable 
to  the  efficacy  of  the  remedy.  Dr.  Taylor,  for  example,  found  that 
in  a  considerable  number  of  cases  in  which  salivation  was  induced, 
a  speedy  abatement  of  the  disease  did  not  take  place,  and  in  several 
instances  it  was  increased  in  extent  and  intensity.1  With  reference 
to  this  and  other  therapeutical  questions,  satisfactory  statistical  data 
are  as  yet  wanting.  Nor  is  much  to  be  expected  from  statistics  in 
determining  the  value  of  remedial  agencies  in  a  disease  which  va- 
ries so  greatly  in  severity  and  danger,  according  to  its  pathological 
relations  and  other  circumstances,  and  which  is  not  sufficiently 
common  for  a  large  number  of  cases  to  fall  under  the  observation 
of  any  one  practitioner.  Moreover,  here,  as  with  regard  to  many 
other  acute  affections,  the  natural  tendency  of  the  disease,  uninflu- 
enced by  remedial  measures,  is  not  fully  ascertained,  and  it  must 
be  long  ere  the  data  for  this  knowledge  can  be  acquired. 

Mercury  is  advocated  in  pericarditis  on  precisely  the  same 
grounds  as  in  other  inflammations — for  example,  pleurisy  or  pneu- 
monia. But  confidence  in  the  utility  of  the  remedy  in  the  latter 
affections  has  of  late  years  greatly  diminished,  and  at  the  present 
moment,  many  judicious  practitioners  do  not  deem  its  special  effects 
in  the  treatment  of  these  affections  either  demanded  or  desirable. 
Distrust  of  the  supposed  influence  of  mercurialization  upon  the  pro- 
cess of  exudation  and  the  removal  of  morbid  products,  is  evidently 
gaining  ground.  Even  iritis,  the  affection  which  has  been  hereto- 
fore regarded  as  affording  convincing  ocular  proof  of  the  power  of 
mercury  in  effecting  the  removal  of  lymph,  has  been  shown  by  Dr. 
Williams,  of  Boston,  to  progress  quite  as  favorably,  if  not  more  so, 
when  this  remedy  is  withheld.1  Moreover,  as  regards  the  influence 
of  mercurialization  on  pericarditis,  the  fact  that,  in  the  course  of 
acute  rheumatism,  the  disease  has  been  repeatedly  observed  to 
become  developed  during  salivation,  militates  against  the  applica- 
bility of  mercury  as  a  remedy.    Dr.  Fuller  gives  several  instances 

1  Bellingham,  op.  cit.,  pt.  ii.  p.  326. 

•  On  the  Treatment  of  Iritis  without  Mercury.  By  Henry  W.  Williams,  M.  D. 
Reprinted  from  the  Boston  Medical  and  Surgical  Journal,  1856.  The  conclusions 
in  this  paper  aro  based  on  the  results  of  the  treatment  of  sixty-four  cases  of  iritis 
without  mercury.  These  results  aro  of  great  interest  and  value  in  their  bearing 
oil  the  non-mercurial  treatment  of  inflammations  generally. 
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in  illustration  of  this  fact,  and  examples  have  fallen  under  my  own 
observation.  Confessing  doubt  concerning  the  propriety  of  mer- 
curializing patients  affected  with  pericarditis,  I  am  not  prepared  to 
deny,  in  toto,  the  importance  of  this  method  of  treatment,  inasmuch 
as  the  inconvenience  and  evils  incident  to  moderate  salivation,  in 
many  cases  of  this  disease,  are  hardly  deserving  consideration, 
provided  the  remedy  be  entitled  to  a  tithe  of  the  value  which  is 
claimed  for  it. 

Assuming  a  certain  amount  of  efficacy  in  behalf  of  mercurializa- 
tion,  it  is  not  adapted  to  all  cases.  It  is  allowable  chiefly  in  cases 
of  idiopathic  and  rheumatic  pericarditis.  It  is  contra-indicated  by 
the  coexistence  of  Bright's  disease,  and  is  not  appropriate  whenever 
pericardial  inflammation  is  developed  in  connection  with  anaemia 
or  a  broken  constitution.  The  importance  of  this  discrimination  is 
conceded  by  those  who  advocate  strongly  the  importance  of  the 
remedy. 

Sedatives. — Under  this  head,  I  refer  to  certain  drugs  which  de- 
press the  powers  of  the  system,  and  particularly  the  action  of  the 
heart,  such  as  antimony,  digitalis,  the  veratrum  viride,  etc.  The 
excitement  and  disorder  of  the  circulation  often  incident  to  the 
first  period  of  pericarditis  might  perhaps  suggest  the  employment 
of  remedies  of  this  class.  In  general,  they  are  not  appropriate. 
Employed  during  the  period  of  effusion,  especially  if  the  quantity 
of  liquid  be  large,  they  are  dangerous  remedies  if  carried  to  the 
extent  of  weakening  or  retarding  considerably  the  movements  of 
the  heart.  They  are  only  admissible  before  and  after  the  period  of 
effusion,  and  are  rarely  indicated  at  any  time  during  the  career  of 
the  disease. 

Revulsives  or  Counter-irritants. — These  are  useful  for  the  same 
reasons,  and  probably  to  the  same  extent,  as  in  the  treatment  of 
inflammation  affecting  analogous  structures,  for  example,  pleurisy; 
and  the  general  principles  which  should  govern  their  employment 
are  the  same.  During  the  early  and  most  acute  period  of  the 
disease,  blisters  and  other  active  modes  of  counter-irritation  are 
inadmissible.  Revulsive  measures,  such  as  sinapisms,  fomentations, 
and  foot-baths,  are,  to  a  certain  extent,  useful  during  this  period. 
Vesication  over  the  prascordia  when  the  pericardial  sac  is  distended, 
and  the  intensity  of  the  inflammation  has  abated,  probably  hastens 
absorption,  as  it  apparently  does  in  cases  of  pleurisy  with  effusion. 
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But  there  is  this  objection  to  the  application  of  blisters  directly 
over  the  heart :  they  interrupt  daily  physical  exploration  in  order 
to  determine  the  quantity  of  liquid  effusion,  etc.  After  the  absorp- 
tion of  the  liquid,  it  is  possible  that  moderate  counter-irritation, 
maintained  by  small  blisters,  an  issue,  or  pustulation  with  croton 
oil,  may  serve  to  bring  the  inflammation  speedily  and  completely 
to  an  end,  preventing  a  termination  in  the  chronic  form  of  the 
disease.  The  pathological  relations  of  the  pericarditis  and  the 
state  of  the  system  are  to  be  taken  into  account  in  deciding  on  the 
propriety  of  counter-irritation  and  the  extent  to  which  it  is  to  be 
carried.  The  practical  question  is,  Will  the  probability  of  its 
superseding  the  disease  warrant  the  risk  of  adding  to  the  irritation 
and  exhaustion  of  the  disease  if  revulsion  be  not  effected  ?  This  is 
a  therapeutical  problem  which  the  practitioner  cannot  be  expected 
to  determine  positively  in  individual  cases,  except  by  employing 
experimentally  counter-irritant  measures. 

Opium. — The  utility  of  opium  is  generally  admitted.  But  there 
are  grounds  for  the  belief  that  the  value  of  this  remedy  in  the 
treatment  of  pericarditis  has  not  been  hitherto,  and  is  not  now, 
generally  appreciated.  In  analogous  local  inflammations — peri- 
tonitis, pleuritis,  pneumonia,  and  perhaps  may  be  added  meningitis 
— opium  exerts  often  a  remarkable  influence,  not  merely  as  a 
palliative,  but  as  a  remedial  agent.  It  relieves  pain  and  quiets 
functional  excitement ;  but,  more  than  this,  it  appears  to  control,  to 
a  considerable  extent,  the  processes  of  inflammation,  abating  its 
intensity,  abridging  its  duration,  and  contributing  to  a  favorable 
termination.  To  secure  its  full  potency,  it  must  hold  a  leading,  not 
a  subordinate  place  in  the  management;  and  clinical  experience 
shows  that  in  these  affections  there  is  often  a  remarkable  tolerance 
of  the  remedy,  so  that,  to  produce  a  proper  effect,  large  doses  are 
frequently  requisite.  Analogy  would  lead  to  the  expectation  of  a 
similar  remedial  power  in  cases  of  acute  pericarditis.  It  remains 
to  accumulate  a  sufficient  number  of  cases  in  the  treatment  of 
which  reliance  has  been  chiefly  placed  on  the  free  use  of  opium,  in 
order  to  confirm  the  correctness  of  this  inferential  reasoning.  It 
will  be  understood  that  these  remarks  have  reference  to  opium  as 
a  prominent  remedy  in  the  treatment  of  pericarditis.  As  a  sub- 
sidiary remedy,  its  value  is  already  sufficiently  attested  by  expe- 
rience. 

The  use  of  opium  has  this  advantage  over  other  measures,  viz., 
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it  is  not  positively  contra-indicated  by  any  of  the  various  and 
opposite  circumstances  associated  with  the  disease.  If  it  be  appro- 
priate in  rheumatic  pericarditis,  it  is  equally  so  when  pericardial 
inflammation  is  developed  in  the  course  of  B right's  disease,  or  in 
other  pathological  relations.  If  it  be  not  efficacious,  it  is  not 
mischievous,  except  so  far  as  it  may  supplant  other  measures  and 
involve  loss  of  time.  It  admits  of  being  employed  tentatively 
without  incurring  much,  if  any,  risk  of  doing  harm,  even  by  delay. 
Its  potency  for  evil  is  not  proportionate  to  its  potency  for  good, 
and  this  cannot  be  said  of  most  potent  remedial  agencies. 

The  periods  of  the  disease  most  favorable  for  the  beneficial 
influence  of  opium  are  the  period  anterior  and  that  subsequent  to 
liquid  effusion.  It  is,  however,  by  no  means  certain  that  the 
remedy  affects  unfavorably  absorption  of  the  effused  liquid.  I 
have  known  an  abundant  pleural  effusion,  in  connection  with 
pleuropneumonia,  to  disappear  rapidly  when  no  other  remedy  was 
employed. 

Stimulants. — In  all  inflammatory  affections,  diffusible  or  alcoholic 
stimulants  form  an  essential  part  of  the  treatment,  whenever  measures 
to  sustain  the  power  of  the  system,  and  obviate  the  tendency  to 
death  by  asthenia,  are  indicated.  Pericarditis  is  by  no  means 
exempt  from  these  indications ;  on  the  contrary,  since  the  imme- 
diate danger  from  the  disease  chiefly  arises  from  weakness  of  the 
heart,  sustaining  measures  would  seem  to  be  called  for  earlier  and 
more  imperatively  than  in  most  local  inflammations.  As  remarked 
by  Dr.  Stokes,  little  is  said  by  authors  on  the  use  of  stimulants  in 
pericarditis.  This  distinguished  author  adds:  "I  am  convinced 
that  cases  are  often  lost  from  want  of  stimulation  at  the  proper  time; 
and  it  is  certain  that,  in  every  case  of  dangerous  pericarditis,  after 
the  first  violence  of  the  disease  has  been  subdued,  we  should  be 
anxiously  on  the  watch  for  the  moment  when  the  weakened  heart 
requires  to  be  supported  and  invigorated."  In  the  treatment  of 
inflammatory  affections  generally,  timidity  in  the  use  of  stimulants 
is  apt  to  proceed  from  the  attention  of  the  practitioner  being  too 
exclusively  directed  to  the  local  morbid  processes,  the  state  of  the 
system  being  overlooked,  or  not  sufficiently  regarded.  Measures 
designed  to  abate  the  intensity  of  inflammation,  and  to  control  its 
processes,  pertain,  for  the  most  part,  to  an  early  period  in  the  dis- 
ease. After  a  certain  time,  all  the  immediate  local  results  of  inflam- 
mation, which  may  be  expected  to  occur,  have  already  taken  place, 
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and  the  general  object  of  treatment,  then,  is  to  maintain  the  forces 
of  life  through  the  processes  of  restoration.  The  physician,  under 
these  circumstances,  is  to  regard  the  patient  more  than  the  disease, 
in  looking  for  therapeutical  indications.  Alcoholic  stimulants,  given 
to  support  the  flagging  powers  of  life,  do  not  excite,  as  in  health, 
but,  associated  with  nutriment,  they  sustain  the  vital  forces,  keeping 
the  patient  alive,  in  some  cases  in  which  death  from  asthenia  is 
threatened,  until  the  period  of  danger  is  passed.  They  are  to  be  given 
with  a  freedom  proportionate  to  the  indications  and  the  apparent 
effects.  Thesq  general  views,  as  applied  to  local  inflammations 
indiscriminately,  seem  to  me  to  possess  very  great  practical  import- 
ance. With  regard  to  pericarditis,  it  is  only  necessary  to  add  that 
they  are  at  least  as  applicable  to  this  as  to  any  other  inflammatory 
affection. 

Eliminatives. — The  propriety  of  eliminative  remedies  in  pericar- 
ditis rests  on  the  pathological  relations  of  the  disease  in  certain 
cases.  As  developed  in  connection  with  rheumatism  and  B right's 
disease,  the  pathology  is  supposed  to  involve  a  materies  morbij  the 
removal  of  which  from  the  system  may,  perhaps,  be  promoted  by 
remedies  employed  for  that  purpose.  Thus,  in  rheumatic  pericar- 
ditis, the  question  arises  whether  those  remedies  supposed  to  be 
efficacious  as  eliminative  agents  in  rheumatism,  may  not  diminish 
or  expel  a  cause  which  serves  to  perpetuate  the  cardiac  inflamma- 
tion. It  is  obvious  that  remedies  of  this  class,  if  they  possess  any 
efficacy,  are  more  indicated  as  prophylactic  than  curative  agents; 
and,  with  reference  to  the  prevention  of  pericarditis  in  rheumatism, 
clinical  observation  shows  that  cardiac  inflammation  may  become 
developed  under  any  of  the  various  methods  of  treatment  which 
are  pursued  in  the  latter  affection.  Without  discussing  this  im- 
portant practical  subject,  I  will  simply  say  that  we  are  hardly  war- 
ranted in  asserting  that  any  one  or  more  remedies  can  be  relied 
upon  to  prevent  the  development  of  pericarditis  in  rheumatism; 
but,  on  the  other  hand,  it  is  by  no  means  improbable  that  certain 
measures  may  exert  an  influence  .more  or  less  prophylactic.  Of  the 
remedies  which  have  been  supposed  to  possess  a  controlling  power 
over  acute  rheumatism,  by  means  of  their  eliminative  effects,  the 
most  prominent  are  various  diuretics,  alkalies,  and  colchicura.  It 
would  be  out  of  place  to  consider  the  relative  merits  of  these,  and 
it  suffices  to  say,  in  so  far  as  each  or  all  may  possess  the  efficacy 
claimed  for  them,  it  is  not  unreasonable  to  conjecture  that  the}7  are 
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useful  after  pericarditis  has  been  developed.  Our  knowledge  with 
respect  to  this  point,  however,  is  not  sufficiently  precise  to  render 
it  judicious  to  trust  to  eliminative  measures  in  rheumatic  pericar- 
ditis, to  the  exclusion  or  depreciation  of  other  therapeutical  means 
of  more  direct  application  in  the  treatment  of  the  disease. 

These  remarks  will  apply,  measurably,  to  pericarditis  as  deve- 
loped in  connection  with  Bright's  disease.  The  morbid  material 
here  is  supposed  to  be  urea,  or  the  products  of  its  decomposition  in 
the  blood.  The  remedies  supposed  to  act  as  eliminatives  are  diu- 
retics, cathartics,  and  sudoriGcs.  As  regards  the  employment  of 
these  remedies  with  a  view  to  elimination,  in  pericarditis,  it  is  im- 
portant to  remark  that  they  are  contra-indicated,  not  only  when 
they  come  into  opposition  to  other  measures  of  greater  importance, 
but  when,  irrespective  of  their  eliminative  operation,  they  are  likely 
to  prove  hurtful.  This  remark  applies  more  particularly  to  active 
purgative  remedies.  The  probability  of  good  being  efi'ected  by 
means  of  elimination  is  not  sufficient  to  warrant  taking  the  risk 
of  doing  injury.  Remedies  to  act  on  the  kidneys  and  skin  may  be 
given  more  safely.  As  a  sudorific,  Dr.  Walshe  advocates  especially 
the  hot  air  or  vapor  bath,  which  has  these  advantages  over  the 
warm  bath,  viz.,  it  may  be  taken  with  the  head  moderately  low,  and 
without  exertion  on  the  part  of  the  patient. 

Having  noticed  the  more  important  of  the  therapeutical  measures 
embraced  in  the  treatment  of  acute  pericarditis,  the  practical  points 
which  have  been  presented  may  be  recapitulated,  and  others  added, 
in  considering  briefly  the  indications  which  belong,  respectively, 
to  the  successive  periods  of  the  disease,  viz.,  prior  to,  during,  and 
after  liquid  effusion.     . 


Treatment  prior  to  liquid  effiuion, 

'he  chief  objects  of  treatment  in  this  period  are,  abatement  of 
the  intensity  of  the  inflammation;  limitation  of  the  products  of 
inflammation  (serum  and  lymph),  and,  perhaps,  by  effecting  these 
objects,  shortening  the  duration  of  the  disease.  The  means  which 
may  be  employed  for  these  ends  are,  bloodletting,  mercurialization, 
opium,  and  eliminatives. 

Bloodletting,  as  a  rule,  is  appropriate  only  in  cases  of  idiopathic, 
and  in  certain  cases  of  rheumatic  pericarditis.  It  is  contraindi- 
Ofrted  by  coexisting  Bright's  disease,  anremin,  feebleness,  or  a  broken 

astitution.     It  is  rarely,  if  ever,  indicated  when  pericarditis  occurs 
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in  connection  with  the  eruptive  or  continued  fevers,  pyaemia,  etc 
It  should  be  employed  only  when  the  inflammation  has  a  certain 
degree  of  intensity,  or  shown  by  febrile  movement  and  a  firm  pulse. 
The  repetitions  of  bloodletting,  and  the  amount  of  blood  with- 
drawn, are  to  be  determined  by  the  symptoms  and  the  effect,  bear- 
ing in  mind  the  danger  of  weakening  too  much  the  heart  by  this 
measure.  It  is  to  be  employed  only  when  physical  exploration  of 
the  chest  affords  evidence  that  an  abundant  effusion  of  liquid  has 
not  yet  taken  place. 

Mercurialization  is  appropriate  only  in  cases  of  either  idiopathic 
or  rheumatic  pericarditis,  and  when  the  constitution  of  the  patient 
is  not  greatly  impaired  from  any  cause.  Anosmia  constitutes  a 
contra-indication.  If  this  measure  be  employed,  the  system  should 
be  brought  rapidly  under  the  effects  of  mercury,  but  it  is  never 
necessary  to  induce  severe  ptyalism ;  on  the  contrary,  this  is  to  be 
avoided,  if  possible.  Patients  with  this  disease  are  often  mercurial- 
ized with  difficulty.  When  this  is  found  to  be  the  case,  it  is  better 
to  relinquish  the  attempt,  than  to  introduce  a  quantity  of  the 
remedy  into  the  system,  which  may,  in  the  end,  lead  to  excessive 
effects. 

Opium  is  safer  and  more  reliable  than  either  bloodletting  or 
mercurialization.  It  may  be  employed  in  the  cases  in  which  these 
measures  are  contra-indicated;  and  it  may  be  employed  in  conjunc- 
tion with  them.  It  should  be  given  in  doses  sufficient  to  relieve 
pain  and  tranquillize  the  circulation.  The  doses  required  to  pro* 
duce  a  sufficient  effect  will  sometimes  be  large,  owing  to  the  toler- 
ance of  the  remedy  in  this  disease. 

Eliminatives  are  appropriate,  with  proper  restrictions,  in  cases  in 
which  the  disease  is  dependent  on  rheumatism  or  uraemia.  These 
remedies,  however,  are  subordinate  to  those  which  have  a  more 
direct  influence  on  the  disease. 

Treatment  during  liquid  effusion. 

The  chief  objects  of  treatment  in  this  period  are,  to  prevent  the 
progressive  accumulation  of  liquid ;  to  promote  its  resorption ;  to 
invigorate  the  heart  and  obviate  danger  from  paralysis  and  com- 
pression of  the  organ.  The  means  for  these  ends  are,  mercury, 
opium,  counter-irritation,  stimulants,  nutritious  diet,  and  to  tbese 
may  be  added,  diuretics  and  hydragogue  cathartics. 

The  effusion  of  liquid  does  not  contra-indicatc  mercurialization, 
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if  the  precautions  already  referred  to,  be  observed.  Limitation  of 
the  products  of  inflammation  is  still  an  object  of  treatment;  and 
one  of  the  grounds  on  which  mercury  is  advocated,  is  its  influence 
in  promoting  resorption  of  these  products.  Still  greater  c^re,  how- 
ever, is  to  be  observed  in  employing  this  measure  after,  than  before 
the  disease  has  advanced  to  the  second  period. 

Indications  for  opium  may  be  present  in  the  second,  as  well  as  in 
the  first  period,  but  not  to  the  same  extent.  To  relieve  pain  and 
quiet  irritation,  are  still  objects  of  treatment,  and  this  remedy  is 
indicated  in  doses  sufficient  to  effect  these  objects. 

Vesication  upon  or  near  the  procordia,  which  is  not  admissible 
in  the  first  period,  is  now  useful  in  promoting  resorption,  and  also 
by  way  of  revulsion.  In  order  not  to  interfere  with  physical  exa- 
minations of  the  chest,  by  means  of  which  the  progress  of  the  dis- 
ease, from  day  to  day,  is  ascertained,  it  is  preferable  to  apply  blisters 
in  the  neighborhood  of  the  proecordia,  and  not  directly  over  the 
heart.  The  employment  of  a  series  of  blisters  applied  in  different 
situations,  allowing  the  blistered  surface  to  heal  as  quickly  as  pos- 
sible, is  best  suited  to  promote  absorption,  whilst  perpetuated 
blisters  are,  perhaps,  most  likely  to  act  as  revulsives. 

Diffusible  stimulants  are  indicated,  in  the  second  period,  by  weak- 
ness of  the  heart.  They  are  indicated  in  proportion  as  the  heart 
becomes  weakened  by  paralysis  and  compression.  Weakness  of  the 
heart  is  manifested  by  the  pulse  and  other  symptoms;  but  more 
distinctly  by  physical  signs.  Feebleness  or  suppression  of  the  apex- 
beat,  diminished  intensity  of  the  heart-sounds,  more  especially  of 
the  first  sound,  and  extinction  of  the  latter,  call  imperatively  for 
measures  to  invigorate  the  heart.  Alcoholic  stimulants,  in  the  form 
of  either  wine  or  spirits,  are  the  most  efficient  means  for  this  end. 
They  should  be  given  as  freely  as  they  are  found  to  be  well  borne, 
the  criterion  being,  not  a  certain  quantity,  but  a  certain  effect.  The 
desired  effect  is  increased  strength,  with  diminished  frequency,  of 
the  pulse.  The  physical  signs  also  afford  a  guide  in  regulating  the 
quantity  of  stimulants.  The  reappearance  or  increased  force  of  the 
apex-beat,  and  an  approximative  return  of  the  sounds  of  the  heart 
to  their  normal  relative  intensity — in  other  words,  improvement  in 
the  first  sound  more  particularly — denote  the  beneficial  influence 
of  stimulation. 

In  conjunction  with  stimulants,  a  nutritious  diet  is  indicated. 
Whenever  stimulants  are  useful,  the  diet  cannot  be  too  nutritious. 
Animal  essences  or  tender  meat  itself,  constitute  the  diet  which  is 
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most  sustaining.  But  those  articles  of  food  are  of  course  to  be 
selected  which  are  best  adapted  to  the  digestive  powers  in  indi- 
vidual cases,  and  this  is  to  be  determined  by  experimental  trials. 

Diuretics  and  hydragogue  cathartics  may  sometimes  be  employed 
with  advantage,  with  a  view  to  promote  resorption  of  the  effused 
liquid.  But  the  employment  of  these  remedies  demands  great  cir- 
cumspection. They  are  contra-indicated  whenever  stimulants  and 
sustaining  diet  are  required.  This  caution  has  reference  more  to 
hydragogue  cathartics  than  to  diuretics,  but  measurably  to  the 
latter. 

Eliminative  remedies  may  be  continued,  under  proper  restric- 
tions, into  the  second  period.  They  must  not  conflict  with  other 
measures  upon  which  greater  reliance  is  to  be  placed. 

Aside  from  the  indications  just  mentioned,  purgative  remedies 
are  not  advisable  in  the  treatment  of  pericarditis,  save  to  obviate 
discomfort  attending  constipation. 

It  will  not  be  amiss  to  repeat  the  caution  not  to  permit  much 
exertion  on  the  part  of  the  patient,  when  the  heart  is  compressed 
by  an  abundant  accumulation  of  liquid  effusion.  Sudden  and  fatal 
syncope  may  be  induced  by  the  effort  of  rising  from  the  bed  to  go 
to  stool,  as  in  an  instance,  referred  to  more  than  once,  which  came 
under  my  observation. 

The  importance  of  daily  or  frequent  explorations  of  the  chest, 
in  order  to  determine  the  progressive  diminution  of  the  liquid 
effusion,  and  its  final  disappearance,  has  been  repeatedly  referred 
to,  but  it  cannot  be  too  strongly  enforced. 

Treatment  after  the  absorption  of  liquid  effusion. 

The  chief  object  of  treatment  in  this  period  is  to  promote  the  com' 
plete  disappearance  of  inflammation.  The  means  for  this  end  are, 
counter-irritation,  tonic  remedies,  an  invigorating  diet  and  regimen. 

It  is  highly  probable  that  moderate,  persisting  counter-irritation 
near  the  praecordia  tends,  by  way  of  revulsion,  to  expedite  the  final 
cessation  of  inflammation,  and  perhaps,  in  some  cases,  to  prevent  it 
from  becoming  chronic.  The  modes  of  counter-irritation  suited  to 
this  object,  which  have  been  mentioned,  are,  perpetuated  blisters, 
issues,  and  pustulation  with  croton  oil.  The  counter-irritation 
should  be  so  restricted  in  degree  as  not  to  produce  constitutional 
disturbance,  nor  prove  a  source  of  exhaustion.  Without  this  pre- 
caution, the  evils  would  be  likely  to  overbalance  the  revulsive  effect 
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In  acute  inflammations  generally,  the  local  processes  of  restora- 
tion go  on  more  rapidly,  the  liability  to  relapse  is  less,  and  the  final 
recovery  is  more  complete,  in  proportion  as  the  general  powers  of 
the  system  are  invigorated.  Hence,  one  great  advantage  in  not 
employing  unnecessarily,  during  the  progress  of  the  disease,  debili- 
tating measures  of  treatment.  The  less  the  patient  is  enfeebled,  the 
more  speedy  and  safe  the  convalescence.  Hence,  tonic  remedies,  a 
nutritious  diet,  cheerful  relaxation  of  mind,  and  gentle  exercise  in 
the  open  air,  are  important  so  soon  as  convalescence  is  established. 
These  are  the  means  by  which  the  body  regains  strength  and  vigor. 
They  are  applicable  to  pericarditis  as  well  as  to  other  inflamma- 
tions. While  undue  exertion  of  body  or  mind,  imprudent  expo- 
sure, and  excesses  of  all  kinds,  are,  of  course,  to  be  avoided,  the 
Tegimen  and  diet  best  calculated  to  restore  or  improve  the  general 
health  will  affect  most  favorably  the  condition  of  the  organ  recently 
inflamed. 

In  the  treatment  of  pericarditis,  associated  affections,  especially 
endocarditis,  pleurisy,  and  pneumonia,  will  often  claim  attention. 
The  measures  to  be  directed  to  these  affections  need  not  be  here 
considered.  The  treatment  of  the  pericarditis,  it  is  obvious,  must 
be  more  or  less  modified  under  these  circumstances.  As  a  rule, 
they  enforce  greater  circumspection  in  the  use  of  debilitating 
remedies,  and  call  for  an  earlier  and  more  efficient  employment  of 
sustaining  measures. 

The  danger  in  cases  of  pericarditis  is  much  enhanced  when  the 
disease  is  complicated  with  notable  disorder  of  the  nervous  system, 
giving  rise  to  active  delirium,  convulsions,  etc.,  symptoms  which, 
it  has  been  seen,  often  mask  the  cardiac  affection.  It  is  not  easy 
to  decide,  with  our  present  knowledge,  as  to  the  measures  most 
likely  to  prove  successful  in  this  class  of  cases.  Tn  the  case  under 
my  observation  which  ended  in  recovery,  the  treatment  consisted 
of  the  free  use  of  alcoholic  stimulants,  sustaining  diet,  and  a  blister 
upon  the  prsecordia. 


SUBACUTE   AND   CHRONIC   PERICARDITIS. 


Pericarditis  may  be  subacute  from  the  commencement.  This 
explains  the  latency  of  the  disease,  as  regards  symptoms,  in  certain 
cases.    In  these  cases,  when  the  attention  is  first  directed  to  the 
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chest,  the  pericardial  sac  may  be  found  already  largely  distended. 
If  death  occur  during  the  period  of  effusion,  the  liquid  is  found  to' 
be  moderately  or  slightly  turbid,  a  small  quantity  of  lymph  adher- 
ing, in  circumscribed  patches,  to  the  pericardial  surfaces.  The 
disease  is  analogous  to  subacute  pleurisy,  as  the  latter  is  not  infre- 
quently presented  in  medical  practice.  In  other  instances,  this 
variety  of  the  disease  succeeds  the  acute  form.  In  acute  pericarditis, 
if  the  inflammation  do  not  disappear  in  the  course  of  from  two  to 
three  weeks,  the  disease  may  be  considered  as  having  become 
chronic. 

The  anatomical  conditions  in  chronic  pericarditis,  more  especially 
when  it  follows  an  acute  affection,  are  quite  different  in  different 
cases.  It  suffices  to  arrange  these  differences  into  two  classes,  viz., 
First.  Absence  of  liquid  effusion,  and  the  pericardial  surfaces  agglu- 
tinated by  interposed  layers  of  lymph,  of  variable  thickness,  with- 
out, or  with  only  imperfectly  organized  attachment ;  Second.  More 
or  less  distension  of  the  pericardial  sac  with  turbid  serum,  puruloid, 
and  even  truly  purulent  liquid.  Upon  these  two  classes  ef  anatomical 
conditions,  may  be  based  a  division  into  chronic  pericarditis  with, 
and  chronic  pericarditis  without  liquid  effusion. 

In  chronic  pericarditis  without  effusion,  adhesion  of  the  peri- 
cardial surfaces  by  organized  attachment,  is  prevented  by  the 
abundance  of  lymph.  The  latter  often  forms  a  series  of  layers 
which  may  be  successively  peeled  off  from  the  surface  of  the  heart. 
These  layers  are  dense,  resembling  membranous  structure,  but  they 
are  not  organized.  The  pericardial  surface  beneath  presents  the 
appearances  of  inflammation,  and  frequently  in  detaching  the  layers 
of  lymph,  small,  circumscribed  collections  of  sero-purulent  liquid 
are  discovered.  The  adherence  of  the  layers  of  lymph  to  the  vis- 
ceral and  parietal  surfaces  of  the  pericardium,  and  to  each  other, 
may  be  quite  firm,  but  it  is  only  by  mechanical  agglutination. 
The  deeper  layers  of  lymph  are  often  colored  with  hsematin. 

A  low  grade  of  inflammation  is  probably  kept  up  by  the  presence 
of  the  lymph  in  these  cases,  which  acts  like  a  foreign  substance, 
or,  successive  attacks  of  subacute  inflammation  are  frequently  re- 
newed. More  or  less  enlargement  of  the  heart  is  apt  to  follow,  and, 
in  some  instances,  perhaps,  atrophy  of  the  organ.  These  cases  are 
hopeless  as  regards  ultimate,  complete  recovery,  applying  the  term 
recovery  to  the  cessation  of  inflammation,  with  the  occurrence  of 
organized  adhesion  of  the  pericardial  surfaces,  to  a  greater  or  less 
extent. 
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In  chronic  pericarditis  with  effusion,  the  accumulation  of  liquid 
is  often  much  greater  than  in  cases  of  the  acute  form  of  the  disease. 
The  pericardial  sac,  from  long-continued  distension,  yields  to  the 
pressure,  becomes  more  or  less  dilated,  and  the  amount  of  effusion 
in  some  instances  is  enormous.  Perhaps  the  most  remarkable  case 
of  large  accumulation  on  record  was  observed  by  Prof.  Alonzo 
Clark,  and  reported  by  Dr.  Swett.1  Death  occurred  in  ten  weeks 
from  the  date  of  the  attack,  and  on  examination  post-mortem  "  the 
pericardium  was  found  to  occupy  the  whole  anterior  part  of  the 
chest,  pushing  the  diaphragm  downwards  so  as  to  form  a  very 
large  convexity  towards  the  cavity  of  the  abdomen.  The  liver  was 
pushed  downwards  so  that  its  upper  convex  margin  reached  the 
margin  of  the  ribs,  and  both  lungs  were  pushed  into  the  posterior 
and  lateral  portions  of  the  -thorax.  Had  the  entire  contents  of  the 
pericardial  sac  been  fluid,  it  could  not  have  been  less  than  ten 
pints ;  but,  as  it  was,  there  was  at  least  a  gallon  of  clear,  yellow 
serum."  Gases  in  which  the  accumulation  amounts  to  from  two  to 
three  pints  are  not  very  uncommon.  The  sac,  when  dilated  much 
beyond  its  normal  capacity,  becomes  enlarged  disproportionately  in 
width.  Its  pyriform  shape  is  not  preserved,  as  it  is  in  acute  peri- 
carditis. In  proportion  to  its  abnormal  size,  it  occupies,  of  course, 
space  at  the  expense  of  the  pulmonary  organs,  and  interferes  with 
the  thoracic  and  diaphragmatic  movements  in  respiration. 

Chronic  pericarditis  without  liquid  effusion  is  often  unattended 
by  symptoms  which  point  to  the  seat  of  disease.  Acute  pain  i» 
rarely  present.  A  sense  of  uneasiness,  constriction,  or  indefinite 
distress,  may  be  referred  to  the  praecordia;  palpitation  may  be 
complained  of  with  dyspnoea,  on  exertion ;  but  there  may  be  entire 
absence  of  all  subjective  symptoms  referable  to  the  heart.  Feeble- 
ness or  disordered  action  sufficient  to  give  rise  to  symptomatic 
phenomena  denoting  plainly  cardiac  disease  may  not  occur  until 
structural  lesions  have  been  induced. 

The  presence  of  an  abundant  liquid  effusion  will  be  likely  to 
give  rise  to  symptoms  directing  attention  to  the  chest,  but  not 
distinctive  of  the  disease.  The  symptoms  are  essentially  those- 
incident  to  the  period  of  effusion  in  acute  pericarditis,  viz.,  palpita- 
tion, feebleness  and  irregularity  of  the  pulse,  precordial  distress, 
dyspnoea,  and  tendency  to  syncope,  especially  on  exertion,  lividity, 
oedema,  etc.    These  symptoms  may  be  less  marked  than  in  acute 

1  Leotures  on  Diseases  of  the  Chest,  1862,  p.  394. 
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pericarditis,  although  a  much  larger  quantity  of  liquid  may  be 
contained  in  the  pericardial  sac,  the  accumulation  taking  place 
more  slowly,  or  greater  tolerance  being  acquired.  But  even  when 
considerable  effusion  exists,  the  disease  may  be  latent  as  regards 
subjective  and  objective  symptoms  (exclusive  of  physical  signs) 
distinctly  referable  to  the  heart. 

The  physical  signs,  when  liquid  effusion  is  not  present,  are  not 
distinctive  of  existing  chronic  inflammation.  Certain  signs  may  be 
present  denoting  union  of  the  pericardial  surfaces,  but  not  indica- 
ting the  mode  of  this  union.  These  signs  will  be  noticed  under  the 
head  of  pericardial  adhesions.  Creaking  friction-sound  is  occasion- 
ally discovered.  The  disease,  in  fact,  under  these  circumstances, 
frequently  does  not  offer  strongly-marked  diagnostic  phenomena; 
and,  without  an  acquaintance  with  the  previous  history,  it  is  by  no 
means  easy  to  arrive  at  a  positive  diagnosis.  Knowledge  of  the 
fact  that  acute  pericarditis  has  recently  existed,  taken  in  connection 
with  the  symptoms  and  signs,  will  be  a  guide  to  the  diagnostician. 
These  cases,  when  not  preceded  by  acute  pericarditis,  or  when  they 
come  under  observation  after  the  inflammation  has  ceased  to  be 
acute,  are  generally  overlooked.  If,  as  is  often  the  case,  valvular 
lesions  and  enlargement  of  the  heart  coexist,  the  symptoms  and 
signs  may  be  referred  exclusively  to  these,  pericarditis  not  being 
suspected. 

An  abundant  liquid  effusion  gives  rise  to  physical  signs  which 
have  been  already  considered  in  connection  with  acute  pericarditis. 
The  signs  do  not  differ  from  those  in  the  latter  affection,  except  so 
far  as  they  are  modified  by  the  existence,  often,  of  a  much  larger 
accumulation  of  liquid  than  occurs  in  the  acute  form  of  the  disease. 
The  space  occupied  by  a  largely  dilated  pericardial  sac  is,  of  course, 
proportionately  greater  than  when  the  sac  is  merely  distended ; 
and  the  form  of  the  sac  being  altered  by  its  greater  relative  width, 
the  area  of  dulness  on  percussion  corresponding  to  the  space  which 
it  occupies,  does  not  present  the  pyriform  shape  characteristic  of 
the  outline  of  dulness  in  acute  pericarditits.  The  dulness  on  per- 
cussion, in  proportion  as  the  amount  of  liquid  is  greater,  is  more 
marked  in  degree,  approaching  more  nearly  to  absolute  flatness. 
The  auscultatory  signs  show  removal  of  the  anterior  margins  of  the 
lung  on  each  side  to  a  greater  distance  from  the  median  line,  the  ex- 
tent of  the  separation  being  in  proportion  to  the  dilatation  of  the  sac. 
A  friction-sound,  in  some  instances,  is  discovered,  notwithstanding  a 
very  large  accumulation  of  liquid.    The  apex-beat  is  suppressed; 
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but  a  diffused  shock  may  be  felt  over  the  pru>cordia.  The  latter 
was  observed  in  the  case  of  enormous  accumulation  reported  by 
Dr.  Swett.  It  was  observed  in  that  case,  that  the  limits  of  dulness 
on  percussion  moved  nearly  an  inch  to  the  right  or  left,  according 
as  the  position  of  the  patient  was  on  the  right  or  left  8ide,  the 
extent  of  the  dulness  undergoing  no  change.  This  variation  in 
situation  of  the  area  of  dulness,  with  change  of  position,  in  cases  of 
pericardial  effusion,  has  been  observed  in  other  cases.  Enlarge- 
ment or  bulging  of  the  precordial  region  is  more  apt  to  be  marked 
in  chronic  than  acute  pericarditis,  in  consequence  of  the  larger 
collection  of  liquid.  The  depression  of  the  diaphragm  may  be 
sufficient  to  cause  marked  swelling  at  the  epigastrium,  and  even 
an  unusual  prominence  of  the  abdomen.  Undulation  in  the  inter- 
costal spaces  is  oftener  observed  in  chronic  than  acute  pericarditis. 
In  the  case  reported  by  Dr.  Swett,  it  was  perceived  in  the  epigas- 
trium. The  left  lung  is  sometimes  pressed  upward,  to  a  Coa^der- 
»ble  height,  above  the  clavicle.  Dr.  Stokes  cites  a  case  which  came 
under  his  observation,  in  which  a  tumor  was  produced  above  the 
■  htviule  sufficiently  large  to  produce  great  deformity  of  the  neck. 
This  tumor  was  present  for  several  daya;  it  waa  increased  by 
coughing,  and  gave  the  pulmonary  sound  on  percussion,  with  vesi- 
cular murmur  and  wheezing  rale  on  auscultation.  A  similar 
instance  was  observed  by  Dr.  Graves.  The  enlargement  of  the 
ohflflt  and  depression  of  the  diaphragm,  in  cases  of  very  large  en'u- 
sion,  will  occasion  an  obvious  restraint  of  the  costal  and  abdominal 
movements  of  respiration. 

The  differential  diagnosis  of  pericardial  effusion,  based  on  the 
physical  signs,  involves  the  same  points  in  chronic,  as  in  acute 
pericarditis,  and  these  need  not  bo  repeated. 

The  objects  of  treatment  in  chronic  pericarditis  are,  the  removal, 
by  absorption,  of  the  morbid  products,  surum  and  lymph,  and  the 
final  disappearance  of  the  inflammation.  Therapeutical  measures 
having  reference  to  these  objects,  are,  mercurial  ization,  except  when 
contra-indicated  by  circumstances  which  have  been  mentioned; 
vesication  and  other  modes  of  counter- irritation,  and  the  use  of 
certain  remedies  which  are  supposed  to  act  as  sorbefacients,  of 
which  the  most  prominent  is  iodine.  Iodine  has  been  supposed 
to  act  efficiently,  in  some  instances,  when  applied  externally.  This 
method  is  recommended  by  Dr.  Stokes. 

But  the  treatment  must  be  governed,  in  a  great  measure,  by  cir- 
cumstances which  have  reference  indirectly  to  the  objects  just 
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stated,  viz.,the  morbid  anatomical  conditions  as  respects  the  presence 
or  absence  of  liquid  effusion ;  the  vital  condition  of  the  heart,  or, 
in  other  words,  the  weakness  of  the  organ ;  coexisting  affections, 
and  the  constitution  of  the  patient.  The  solid  products  of  inflam- 
mation, consisting  of  thick  layers  of  condensed  lymph,  cannot  be 
removed  by  sorbefacient  remedies.  More  is  to  be  expected  from 
efforts  to  promote  the  resorption  of  liquid  effusion ;  but  if  the  peri- 
cardial sac  be  much  dilated  and  the  liquid  puruloid,  the  prospect  of 
success  is  small.  In  proportion  to  the  weakness  of  the  heart,  stimu- 
lants are  called  for.  Coexisting  affections  will  claim  appropriate 
attention,  and  the  general  condition  of  the  system  will  be  likely  to 
contra-indicate  therapeutical  measures  which  tend  to  impair  the 
vital  forces,  and,  on  the  other  hand,  to  indicate  a  sustaining  course 
of  treatment. 

In  cases  of  large  dilatation  of  the  pericardial  sac  with  liquid, 
which  does  not  diminish  under  appropriate  remedies,  and  gives 
rise  to  distress  and  danger  from  compression  of  the  heart  and  out- 
ward pressure  on  the  adjacent  parts,  the  propriety  of  puncturing 
the  pericardium  is  to  be  considered.  This  operation  has  been 
repeatedly  performed,  with  immediate  relief  of  distressing  symp- 
toms, apparent  prolongation  of  life,  and  in  some  instances  perhaps 
it  has  been  followed  by  recovery.1  Assuming  the  diagnosis  to  be 
clear,  and  that  other  measures  have  proved  ineffectual,  paracentesis 
is  certainly  warranted,  even  as  a  means  of  temporary  relief.  Com- 
parative comfort  and  postponement  of  a  fatal  result  may  reasonably 
be  expected  from  the  operation.  That  recovery  is  not  to  be  looked 
for  in  the  great  majority  of  cases  arises  from  the  almost  hopeless- 
ness of  chronic  pericarditis,  irrespective  of  the  danger  incident  to 
the  quantity  of  liquid  accumulation.  Further  observations  may 
show  that  the  operation  is  to  be  resorted  to  in  cases  in  which  the 
sac  is  largely  distended  or  dilated,  when  the  distress  is  not  extreme 
and  the  danger  not  imminent.  It  may  perhaps  be  shown  by  expe- 
rience to  be  applicable  to  the  treatment  of  acute  as  well  as  chronic 
pericarditis.  The  success  with  which  paracentesis  has  of  late  been 
employed  in  cases  of  pleurisy,  by  Dr.  Bowditch  and  others,  war- 

1  This  statement  is  made  with  the  qualifying  word  'perhaps ;'  for  although  it  is 
stated  that  the  operation  has  in  some  hands  been  successful,  I  am  unable  to  refer 
to  reports  of  cases  which  afford  evidence  that  recovery  was  complete.  For  a  r£nm£ 
of  cases  which  have  been  reported,  numbering  thirteen,  the  reader  is  referred  to 
Bellingham's  work,  pt.  ii.  p.  330. 
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rants  a  conjecture  that  the  same  measure  may  be  extended  equally 
to  pericarditis  with  effusion. 

In  performing  paracentesis  of  the  pericardium,  the  method  prac- 
tised by  Dr.  Bowditch  in  cases  of  pleurisy  is  to  be  preferred.  This 
method  consists  in  the  introduction  of  a  small  exploring  trocar, 
to  the  canula  of  which  is  attached  a  suction-pump.  The  wound 
made  by  this  instrument  is  trivial,  the  liquid  may  be  withdrawn 
slowly,  the  quantity  regulated  by  the  immediate  effects,  and  the 
operation  repeated  as  often  as  may  be  deemed  advisable.  The 
trocar  is  to  be  introduced  in  the  fourth  or  fifth  intercostal  space 
between  the  nipple  and  the  sternum,  the  patient  lying  upon  the 
back;  the  physical  signs  showing  the  pericardium  to  be  in  contact 
with  the  thoracic  walls  at  the  point  of  puncture,  and  the  heart 
removed  from  the  walls  at  that  situation.  M.  Aran,  of  Paris,  has 
reported  a  case  in  which  a  solution  of  iodine  was  injected,  after  the 
removal  of  the  liquid,  with  apparent  benefit. 


PNEUMOPERICARDIUM  AND  PNEUMO-PERIC ARDITIS. 


Air  or  gas  gains  access  within  the  pericardium  by  means  of 
fistulous  communications  with  the  stomach,  oesophagus,  or  the  pul- 
monary organs;  or  through  wounds  of  the  chest  perforating  the 
pericardial  sac;  and  in  rare  instances  it  is  generated  by  the  decom- 
position of  liquid  products  within  the  sac.  Inflammation,  with  more 
or  less  liquid  effusion,  is  almost  invariably  present.  The  affection 
is  then  properly  designated  pneumo-pericarditis.  It  is  analogous  to 
that  variety  of  pleuritis  which  is  commonly  known  by  the  incorrect 
title — pneumo-hydrothorax.  But  inflammation  is  not  necessarily 
present.  In  a  case  related  to  me  by  Dr.  Knapp,  of  Louisville,  to 
which  reference  has  before  been  made,  a  patient  was  stabbed  with 
a  knife,  which  penetrated  the  pleural  cavity  and  perforated  slightly 
the  pericardium.  A  splashing  sound  with  the  heart's  action  was 
immediately  heard,  which  continued  for  a  few  days  and  disappeared. 
The  symptoms  and  signs,  subsequently,  did  not  denote  pericarditis, 
but  the  patient  had  pleurisy,  which  was  followed  by  considerable 
contraction  of  the  left  side.  The  splashing  sound,  in  this  case,  was 
fairly  attributable  to  the  presence  of  air  and  probably  a  little  blood 
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within  the  pericardium.  The  recovery  was  complete,  and  the  pa- 
tient was  examined  by  me  some  two  or  three  years  after  the  injury. 
In  such  a  case,  the  affection,  assuming  that  inflammation  was  not 
present,  is  properly  called  pneumopericardium. 

Dr.  Stokes  relates  a  case  in  which  the  coexistence  of  liquid  and 
gas  was  predicated  on  the  peculiar  auscultatory  phenomena.  The 
account  is  best  given  in  his  own  words.  "The  patient  was  a  young 
man  of  lymphatic  temperament,  who  had  labored  under  an  attack 
of  acute  pericarditis  for  a  few  days  before  I  saw  him.  On  my  first 
examination  he  presented  the  usual  signs  of  dry  pericarditis,  with 
a  considerable  effusion  of  lymph  of  the  ordinary  consistence.  The 
rubbing  sounds,  though  loud  and  distinct,  had  nothing  unusual  in 
their  character,  and  the  patient  suffered  but  little  distress.  After 
two  or  three  days  I  saw  him  again,  and  found  that  his  state  had 
become  very  much  altered.  His  appearance  was  haggard  and  worn, 
and  he  complained  of  extreme  exhaustion,  which  he  attributed  to 
a  total  deprivation  of  sleep.  This  was  induced  by  the  extraordinary 
loudness  and  singular  character  of  the  sounds  proceeding  from  the 
cardiac  region ;  for  though  up  to  this  period  the  rubbing  sounds 
were  distinctly  perceptible  by  means  of  the  stethoscope,  the  patient 
was  quite  unconscious  of  their  existence.  They  had  suddenly,  how- 
ever, become  so  loud  and  singular,  that  the  patient  and  his  wife, 
who  occupied  the  same  apartment,  were  unable  to  obtain  a  mo- 
ment's repose.  On  examination,  a  series  of  sounds  was  observable 
which  I  had  never  before  met  with.  It  is  difficult  or  impossible  to 
convey  in  words  any  idea  of  the  extraordinary  phenomena  then 
presented.  They  were  not  the  raspiug  sounds  of  indurated  lymph, 
nor  the  leather  creak  of  Collin,  nor  those  proceeding  from  pericar- 
ditic  with  valvular  murmur,  but  a  mixture  of  the  various  attrition 
murmurs  with  a  large  crepitating  and  a  gurgling  sound,  while  to 
all  these  phenomena  was  added  a  distinct  metallic  character.  In 
the  whole  of  my  experience  T  never  met  with  so  extraordinary  a 
combination  of  sounds.  The  stomach  was  not  distended  with  air, 
and  the  lung  and  pleura  were  unaffected,  but  the  region  of  the 
heart  gave  a  tympanitic  bruit  de  pot  f He  on  percussion;  and  I  could 
form  no  conclusion  but  that  the  pericardium  contained  air  in  addi- 
tion to  an  effusion  of  serum  and  coagulable  lymph.  In  the  course 
of  about  three  days  the  signs  of  air  disappeared,  leaving  the  phe- 
nomena as  they  were  at  the  first  period  of  the  case.  The  conva- 
lescence of  this  patient  was  slow,  and  the  rubbing  sounds  continued 
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for  an  unusual  length  of  time.    His  recovery  was  ultimately  per- 
fect."1 

Dr.  Stokes,  in  connection  with  this  case,  cites  two  additional 
cases,  one  reported  by  Dr.  Graves,  and  the  other  communicated  by 
Dr.  B.  McDowel.  In  Dr.  Graves'  case,  pericarditis  was  induced  by 
the  opening  of  a  hepatic  abscess  into  the  pericardial  sac.  The  case 
proved  fatal,  and  after  death  it  was  ascertained  that  the  abscess  also 
communicated,  through  a  fistulous  opening,  with  the  stomach.  The 
gas  contained  within  the  pericardium  was  derived  from  the  stomach 
passing  through  the  hepatic  abscess.  The  patient  presented  over 
the  pracordia  friction-sounds,  with  an  occasional  metallic  click, 
giving  the  idea  of  a  fluid  dropping  in  the  pericardium.  Afterwards 
the  sounds  assumed  the  character  of  an  emphysematous  crackling. 
In  Dr.  McDowel's  case,  a  fistula  was  found,  after  death,  to  have  be- 
come established  between  the  pericardial  sac  and  a  small  anfractuous 
cavity  in  the  right  lung.  A  current  of  air  through  the  trachea  was 
observed  to  rise  through  the  fluid  contained  in  the  pericardial  sac, 
and  the  latter,  when  opened,  contained  air.  Over  the  left  side  of 
the  chest,  in  this  case,  auscultation  discovered  metallic  tinkling, 
and  splashing  of  fluid  caused  by  the  action  of  the  heart. 

In  a  case  reported  by  Dr.  Walshe,  in  which  a  communication 
existed  between  the  oesophagus  and  pericardium,  produced  by  the 
effort  to  swallow  a  knife,  tympanitic  resonance  on  percussion  over 
the  pracordia  was  marked,  but  neither  a  splashing  noise  nor  metallic 
tinkling  were  observed.  A  distinctive  phenomenon  in  this  case 
u  consisted  in  the  change  of  position  of  tympanitic  and  dull  percus- 
sion-sound, within  the  area  of  the  cardiac  region,  according  as  the 
posture  of  the  patient  was  changed  from  one  to  the  other  side." 

These  cases  are  of  much  interest  as  showing  the  physical  signs 
distinctive  of  the  presence  of  air  or  gas  and  liquid  within  the  peri- 
cardium. The  auscultatory  signs  which  may  be  expected  to  be 
present  are,  metallic  tinkling  sounds,  and  a  splashing  or  gurgling 
noise,  produced  by  the  action  of  the  heart.  Their  connection  with 
the  heart  is  to  be  determined,  if  there  be  room  for  doubt,  by  re- 
questing a  momentary  holding  of  the  breath.  They  are  not,  how- 
ever, invariably  present,  as  shown  by  the  case  reported  by  Dr. 
Walshe.  Tympanitic  resonance  on  percussion  over  more  or  less 
of  the  pracordia  is  marked.  In  the  case  observed  by  Dr.  Stokes,  a 
distinct  bruit  (k  pot  fele  was  observed ;  and  in  Dr.  Walshe's  case 

1  On  Diseases  of  the  Heart  and  Aorta,  Am.  ed.,  p.  38. 
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variation  in  the  relative  position  of  tympanitic  resonance  and  dul- 
lness, with  change  of  posture.  The  production  of  a  peculiar  noise, 
so  loud  as  not  only  to  be  heard  by  the  patient  and  others,  bnt  to 
prevent  persons  from  sleeping  in  the  same  apartment,  is  a  remark* 
able  and  highly  distinctive  feature  in  Dr.  Stokes'  case. 

The  physical  signs,  in  connection  with  the  history  and  symptoms, 
seem  to  be  amply  sufficient  for  the  diagnosis.  There  is  a  possi- 
bility that  considerable  distension  of  the  stomach  with  gas  and 
liquid,  may  give  rise  to  acoustic  phenomena  resembling  those  pro- 
duced in  some  cases  of  pneumopericardium.  But  the  evidences  of 
pericarditis  with  effusion,  under  these  circumstances,  will  be  want- 
ing. Cardiac  gastric  sounds,  probably,  require  for  their  production 
that  the  pericardial  sac  shall  be  free  from  liquid.  Again,  metallic 
tinkling,  and,  possibly,  splashing  sounds  may  be  produced  by  the 
action  of  the  heart  in  some  cases  of  pneumo-hydrothorax;  but  it 
is  sufficiently  easy  to  exclude  the  latter  affection  by  the  absence  of 
its  diagnostic  signs. 

The  treatment  of  this  variety  of  pericarditis  does  not  claim  dis- 
tinct consideration. 


PERICARDIAL   ADHESIONS. 


Inflammation  of  the  pericardium,  ending  in  recovery,  involves, 
as  has  been  seen,  the  formation  of  new  tissue  which  often  serves  as 
a  medium  of  permanent  union  of  the  opposed  pericardial  surfaces. 
Pericarditis,  when  general,  t.  e.,  when  the  inflammation  extends 
over  the  whole,  or  the  greater  part  of  the  membrane,  is  followed  by 
this  result,  as  inflammation  of  the  pleura  is  followed  by  pleuritic 
adhesions.  The  pericardial  adhesions  now  referred  to,  differ  from 
those  which  have  been  considered  as  incident  to  a  variety  of  chronic 
pericarditis.  The  latter  are  due  to  a  stratum  of  lymph  interposed 
between  the  surfaces  of  the  pericardium,  to  which  each  pericardial 
surface  becomes  agglutinated.  The  lymph  is  unorganized,  and  is, 
in  fact,  equivalent  to  a  foreign  substance,  at  once  separating  and 
binding  together,  mechanically,  the  parietal  and  visceral  portions 
of  the  pericardium.  Under  these  circumstances,  the  pericardium  is 
rarely,  if  ever,  in  a  healthy  condition.  In  adhesions  by  means  of 
new  tissue,  the  mode  of  union  is  quite  different.    It  is  by  an  or- 
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ganized  attachment.  The  new  structure,  when  formed,  becomes 
thereafter  an  integral  portion  of  the  organism.  These  adhesions 
are  not  incompatible  with  a  healthy  state  of  the  pericardial  mem- 
brane ;  they  do  not  necessarily  constitute  a  disease,  although  they 
are  the  effects  of  disease.  They  become  more  and  more  firm  with 
age.  Some  idea  may  be  formed  of  the  length  of  time  since  their 
formation,  by  the  force  required  for  their  separation.  It  is  cus- 
tomary to  speak  of  them  as  more  or  less  ancient.  It  is  doubtful 
Whether  recovery  from  general  pericarditis  ever  takes  place  without 
leaving  more  or  less  of  these  effects.  The  adhesion  may  be  general 
or  partial ;  in  other  words,  the  surfaces  may  be  united  over  the 
whole  heart,  or  only  over  a  portion  of  the  organ.  General  adhe- 
sion appears  to  be  of  much  more  frequent  occurrence  than  partial. 
Of  70  cases  analyzed  by  Louis,  the  adhesions  were  general  in  60, 
and  partial  in  10 ;  and  of  86  cases  analyzed  by  Dr.  Chambers,  51 
were  universal,  4  nearly  so,  and  29  partial1  When  the  adhesion  is 
general  and  close,  the  pericardium  seems  to  be  wanting,  and  it  is 
conjectured  that  some  of  the  cases  reported  by  the  early  anatomists 
of  absence  of  the  pericardium,  may  have  been  cases  of  this  descrip- 
tion. 

Pericardial  adhesions  are  found,  on  examination  after  death, 
associated,  in  a  certain  proportion  of  cases,  with  valvular  and  other 
cardiac  lesions.  They  are  also  found,  not  infrequently,  when  there 
had  been  no  suspicion  of  cardiac  disease.  They  denote,  of  course, 
that  pericarditis  has  existed  at  some  period  during  life,  and  this 
period  may  have  been  more  or  less  remote  from  the  time  of  death. 
They  constitute,  in  a  certain  proportion  of  cases,  the  only  abnormal 
condition  which  the  heart  presents.  The  practical  questions  con- 
nected with  the  subject  are:  What  effects  do  they  produce  upon 
the  heart  and  circulation,  and  how  is  their  existence  to  be  ascer- 
tained during  life  ?  These  questions,  it  is  obvious,  are  of  consider- 
able importance  practically.  They  suggest  the  most  convenient 
arrangement  for  the  consideration  of  the  subject. 

What  effects  are  produced  by  pericardial  adhesions  upon  the  heart  and 

circulation  f 

Pathologists,  for  the  most  part,  up  to  the  present  time,  have 
regarded  adhesions  of  the  pericardium  as  constituting  a  very  serious 

1  Decennium  Pathologicum,  Brit,  and  For.  Med.-Chir.  Rev.,  vol.  xii.  1853. 
Also  Bellingham,  op.  cit. 
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abnormal  condition.  Laennec  held  a  contrary  opinion,  considering 
them  as  often  harmless.  Among  recent  writers  on  diseases  of  the 
heart,  Bouillaud  concurs  in  the  opinion  of  Laennec;  but  the  doc- 
trine inculcated  by  Hope  is,  that  they  inevitably  lead  to  enlarge- 
ment of  the  heart,  and,  sooner  or  later,  to  a  fatal  result.  Investiga- 
tions since  the  publication  of  the  last  edition  of  the  treatise  by  Hope 
show,  conclusively,  that  this  distinguished  author  was  led  to  exag- 
gerate the  evils  and  dangers  attendant  on  the  remote  consequences 
of  pericarditis. 

Pericardial  adhesions,  general,  and  evidently  of  long  standing, 
are  found,  not  infrequently,  when,  in  all  other  respects,  the  heart 
presents  a  normal,  healthy  appearance.  Gases  exemplifying  the 
correctness  of  this  statement  have  been  reported  by  Bouillaud, 
Stokes,  King,  Barlow,  W.  T.  Gairdner,  and  others.1  The  following 
instance,  which  I  find  among  my  recorded  cases,  will  serve  as  an 
illustration :  A  male  patient,  aged  35,  was  admitted  into  the  hospital, 
in  a  state  of  unconsciousness,  and  died  fifteen  hours  after  admission. 
The  previous  history  was  not  ascertained.  On  examination  after 
death,  morbid  appearances  were  found  denoting  meningitis.  The 
heart  presented  universal,  old  adhesions.  Considerable  force  was 
required  in  separating  the  pericardial  surfaces.  The  organ  was 
apparently  not  enlarged.  It  weighed  10£  ounces.  The  walls  and 
cavities  were  normal,  and  the  muscular  substance  was  not  altered 
in  color  or  consistence.  In  this  instance,  that  the  adhesions  were 
of  ancient  date  is  inferred  from  their  firmness.  Dr.  Stokes  refers 
to  a  case  which  came  under  his  observation,  in  which,  death  occur- 
ring seven  years  after  an  attack  of  pericarditis,  the  patient,  for 
several  years,  exhibiting  no  symptoms  of  heart  disease,  the  peri- 
cardial sac  was  found  to  be  obliterated,  and  the  heart  otherwise  in 
a  perfectly  natural  condition.  The  occurrence,  in  even  a  small 
number  of  cases,  of  adhesions,  which,  after  several  years  of  exemp- 

1  For  the  convenience  of  those  who  may  wish  to  consult  the  authors  named,  the 
references  are  subjoined  as  follows :  Stokes  on  "Diseases  of  the  Heart  and  Aorta. •• 
W.  King  on  "the  Harmlessness  of  Adherent  Pericardium/'  London  Lancet,  Nov., 
1845.  Article  by  Dr.  Barlow  in  "Gulstonian  Lectures."  Dr.  W.  T.  Gairdner  on 
"  The  Favorable  Terminations  of  Pericarditis,  and  especially  in  Adhesion  of  the 
Pericardium,  with  cases  illustrating  its  Secondary  Effects  on  the  Heart,"  Edinburgh 
Monthly  Journal  of  Medical  Science,  1851.  Bouillaud,  in  Lemons  Cliniques  sur  Us 
Maladies  du  Caur,  etc.,  Paris,  1853.  The  author  last  named  states  that  he  has 
met  with  more  than  fifty  examples  of  pericardial  adhesions  in  persons  who  had 
enjoyed  good  health  for  a  long  period,  and  who  died  with  various  affections  foreign 
to  the  heart. 
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tion  from  all  cardiac  trouble,  are  found  not  to  be  accompanied  by 
any  other  abnormal  condition  of  the  heart,  suffices  to  show  that 
they  do  not  necessarily  give  rise,  as  stated  by  Hope,  to  serious 
effects  upon  the  heart  and  circulation. 

The  foregoing  conclusion,  however,  may  be  correct,  and  yet  peri- 
cardial adhesions  exert  more  or  less  agency  in  the  development  of 
cardiac  disease  in  a  certain  number  of  cases.  It  is,  therefore,  an 
important  object  to  determine  the  proportion  of  cases  in  which  these 
adhesions  are  found  to  exist  independently  of  other  abnormal  con- 
ditions of  the  heart.  With  reference  to  this  point,  Dr.  Gairdner 
has  analyzed  15  cases  in  which  adhesions  were  found  after  death, 
the  patients  dying  from  various  diseases.  Of  these  cases,  in  10  the 
heart  was  not  enlarged,  nor  otherwise  diseased.  Of  the  remaining 
5  cases,  the  heart  was  enlarged  in  all ;  but  in  2  of  the  latter  cases, 
valvular  lesions  coexisted;  and  in  2  the  adhesions  were  not  general, 
but  partial.  These  15  cases  were  collected  by  Dr.  Gairdner  from 
the  records  of  500  miscellaneous  post-mortem  examinations  per- 
formed in  the  Edinburgh  Infirmary,  the  cases  of  adherent  pericar- 
dium only  feeing  selected  in  which  the  adhesions  were  so  consider- 
able and  so  situated  as  to  restrain  the  movements  of  the  heart.  An 
analysis  of  90  cases  of  adherent  pericardium,  collected  from  mu- 
seums and  catalogues  by  Mr.  Henry  Kennedy,  of  Dublin,  yields 
results  somewhat  different  from  those  obtained  by  Dr.  Gairdner. 
Of  these  90  cases,  the  heart  remained  healthy  till  death,  in  84,  and 
was  enlarged  in  51.1  From  this  collection,  all  cases  of  valvular 
lesions  were  excluded.  Of  four  cases  of  general  adhesions  discon- 
nected from  valvular  disease,  of  which  I  have  notes  (and  also  the 
hearts,  in  my  cabinet),  in  one  only  was  the  heart  normal  in  other 
respects.  In  three  cases  there  existed  a  moderate  degree  of  enlarge- 
ment 

In  view  of  the  discrepancy  of  the  results  of  different  analyses, 
the  precise  ratio  of  instances  in  which  pericardial  adhesions  are 
found  not  to  be  accompanied  by  other  abnormal  conditions,  which 
may  be  considered  as  consecutive,  is  not,  as  yet,  determinable,  but 
we  are  warranted  in  concluding  that  the  proportion  is  at  least  one- 
third,  excluding  cases  in  which  they  are  associated  with  valvular 
lesions. 

It  is  evident  that,  in  order  to  determine  more  fully  the  effects 
of  adhesions  on  the  heart,  it  is  desirable  to  know,  in  the  cases  in 

1  Edinburgh  Med.  Journal,  1858. 
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which  they  are  found  not  to  be  associated  with  any  other  abnormal 
condition,  how  long  they  have  existed  prior  to  death.  Often  this 
cannot  be  definitively  ascertained.  A  collection  of  cases  in  which 
the  length  of  time  that  had  elapsed  after  the  occurrence  of  peri- 
carditis, is  known,  and  the  heart  examined  after  death,  would  be 
highly  valuable  with  reference  to  the  question  under  consideration. 
Adhesions  existing  in  connection  with  valvular  lesions,  are  pro- 
perly excluded  from  the  cases  analyzed  with  a  view  to  determine 
the  effects  of  the  former  upon  the  heart.  Valvular  lesions,  as  is 
well  known,  in  the  great  majority  of  cases,  lead  to  cardiac  enlarge- 
ment, so  that  when  these  lesions  coexist  with  adhesions,  and  the 
heart  is  found  to  be  enlarged,  it  is  fair  to  attribute  the  enlargement 
to  the  affection  of  the  valves.  And  when  valvular  lesions  and  ad- 
hesions are  combined,  it  may  be  concluded  that  the  inflammatory 
affections  giving  rise  to  both,  occurred  at  the  same  time,  inasmuch 
as  clinical  observation  shows  pericarditis  in  the  majority  of  cases  to 
be  conjoined  with  endocarditis.  It  is  also  to  be  considered  that 
the  association  of  adhesions  with  enlargement  of  the  heart  (valvular 
lesions  not  being  present)  does  not  prove  that  the  latter  is  an  effect 
of  the  former.  Other  causes  may  have  given  rise  to  the  enlarge- 
ment, and  the  association  may  be  merely  a  coincidence  in  some 
cases.  Again,  the  enlargement  may  have  proceeded  not  from  the 
adhesions,  but  as  a  remote  effect  of  the  pericardial  inflammation 
on  the  substance  of  the  heart.  The  adhesions  and  the  enlargement, 
in  these  cases,  are  coinciding  effects  of  a  common  cause,  viz., 
inflammation  of  the  pericardium  without  any  causative  dependence 
on  each  other.  Still  farther,  it  is  to  be  borne  in  mind  that  a 
moderate  enlargement  of  the  heart  is  not  necessarily  a  serious 
affection.  And,  in  point  of  fact,  pericardial  adhesions  associated 
with  a  certain  amount  of  enlargement,  without  the  coexistence  of 
valvular  lesions,  are  often,  if  not  generally,  found  after  death  in 
cases  in  which  the  symptoms  had  not  denoted  any  cardiac  affection, 
and  death  was  owing  to  diseases  having  no  apparent  reference  to 
the  condition  of  the  heart.  In  view  of  the  several  considerations 
just  presented,  it  seems  to  be  a  logical  conclusion  that  pericardial 
adhesions  do  not  involve  serious  consequences  to  the  extent  which 
might  be  inferred  from  the  statistics  of  Dr.  Kennedy,  showing  that 
adhesions  and  enlargement  are  found  after  death  to  be  associated 
in  two-thirds  of  the  cases  examined,  exclusive  of  the  cases  of 
valvular  lesions.     To  these  considerations  it  may  be  added  that 
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adhesions,  enlargement,  and  valvular  lesions  combined,  are  some- 
times borne  for  a  long  period.  This  fact  is  illustrated  by  tlie 
following  case:  A  male  patient,  aged  68,  was  admitted  into  the 
hospital  with  advanced  cardiac  disease,  and  died  the  day  after  his 
admission.  It  was  ascertained  that  38  years  had  elapsed  since  an 
attack  of  acute  rheum  at  isra.  The  pericardium  was  found,  on 
examination  after  death,  to  be  universally  and  closely  adherent  by 
firm  and  evidently  very  old  adhesions.  The  heart  weighed  46 
ounces.  The  enlargement  was  due  mainly  to  hypertrophy  and 
dilatation  of  the  left  ventricle  and  auricle,  but  the  whole  organ  was 
increased  in  size.  The  curtains  of  the  mitral  valve  were  thickened, 
contracted,  and  the  valve  evidently  insufficient.  The  aortic  valve 
was  sound. 

The  doctrine  inculcated  by  Hope  is,  that  pericardial  adhesions 
invariably  lead  to  enlargement  of  the  heart.  It  has  been  seen  that 
clinical  facts  abundantly  disprove  this  doctrine.  On  the  other 
hand,  it  has  been  recently  niaiutained  that  the  effint  of  adhesions  is 
precisely  the  reverse  of  this;  that  they  tend  to  produce  atrophy  of 
the  organ.  This  view  was  first  taken  by  Dr.  Chevers.1  It  is 
adopted  by  Dr.  Barlow  and  W.  King  in  the  papers  already  referred 
to.  Professor  Smith,  of  Dublin,  thinks  that  he  has  found  atrophy 
und  hypertrophy  to  coexist  with  adhesions  in  about  an  eo,ual  pro- 
portion of  cases.  Dr.  Stokes  advocates  this  view  on  the  ground  of 
analogy  with  the  apparent  effects  of  pleuritic  adhesions  on  the 
lungs,  and  of  mechanical  restraint  on  the  voluntary  muscles.  Dr. 
Hope  accounted  for  the  production  of  hypertrophy  on  the  principle 
that  the  heart,  being  mechanically  restrained,  was  thereby  excited 
to  increased  power  of  action  to  overcome  the  restraint;  he  applied, 
in  other  words,  the  principle  on  which  valvular  obstruction  leads 
Id  hypertrophy.  But  the  analogy  does  not  hold  good.  As  re- 
1  by  Dr.  Stokes,  "In  adhesion,  the  normal  condition  of  the 
muscle  is  interfered  with  and  the  contraction  diminished ;  while  in 
valvular  obstruction,  the  muscle  being  free  to  act,  increases  in 
: ,  just  as  the  voluntary  muscles  do  when  trained  by  exercise." 
Atrophy  is  supposed  to  be  produced  os  an  effect  of  pressure,  which 
not  only  restrains  the  movements  of  the  heart,  somewhat  like  a 
bandage  applied  over  the  muscles  of  au  extremity,  but  by  inter- 
fering with  the  free  supply  of  blood  to  the  substance  of  the  organ. 
This  doctrine,  however  rational,  with  our  present  knowledge  must 


'  Ouj'a  Hospital  Report!,  vol.  rii. 
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be  regarded  as  hypothetical;  and,  as  a  matter  of  observation, 
enlargement  is  much  oftener  found  associated  with  pericardial 
adhesions  than  an  abnormal  diminution  of  the  volume  of  the  heart 
Dr.  Kennedy  found  evidence  of  atrophy  in  only  five  of  the  ninety 
cases  analyzed  by  him.  True  atrophy,  u  «.,  in  which  the  organ  is 
reduced  in  volume,  as  is  well  known,  is  one  of  the  rarest  of  cardiac 
lesions. 

In  conclusion,  while  it  is  not  to  be  denied  that  pericardial 
adhesions  do  contribute  to  enlargement  of  the  heart  in  a  certain 
proportion  of  cases,  nor  that  they  may  also,  in  rare  instances,  tend 
to  an  opposite  result,  they  exist  not  infrequently  for  a  long  period 
without  being  followed  by  any  appreciable  morbid  condition,  and 
their  tendency  to  the  production  of  either  organic  change  or  func- 
tional disturbance  is  vastly  less  than  was  supposed  by  Hope. 
With  this  general  view  of  the  effects  upon  the  heart  and  circula- 
tion, the  remote  consequences  of  pericarditis,  so  far  as  the  pericar- 
dium is  concerned,  need  not  occasion  much  apprehension.  It  is 
not  improbable  that  obliteration  of  the  pericardial  sao  after  acute 
pericarditis  is,  in  some  sense,  a  conservative  result,  preventing,  in 
some  instances,  persistence  of  the  inflammation  in  a  chronic  form. 
And  it  is  highly  probable  that  when  pericarditis  is  followed  by 
cardiac  enlargement,  exclusive  of  the  cases  in  which  valvular 
lesions  coexist,  the  enlargement  is  due  more  to  the  condition  of  the 
muscular  substance  of  the  heart,  produced  directly  by  the  inflam- 
mation, than  to  the  effect  of  the  adhesions.  Assuming  this  to  be 
the  view  most  consistent  with  our  present  knowledge,  its  practical 
importance,  as  regards  its  bearing  on  the  prognosis  and  manage- 
ment after  recovery  from  pericarditis,  is  sufficiently  obvious. 

How  is  the  existence  of  pericardial  adhesions  to  be  ascertained  during 

life f 

If  it  be  true  that  adhesions  may  remain  innocuous  for  an 
indefinite  period,  and  that  they  rarely,  if  ever,  of  themselves  give 
rise  to  serious  consequences,  the  importance  of  ascertaining  their 
existence  during  life  is  less  than  it  would  be  were  their  effects  on 
the  heart  and  circulation  more  important.  Assuming  the  correct- 
ness of  the  general  view  of  these  effects  which  has  been  presented, 
I  shall  not  dwell  long  on  the  present  division  of  the  subject. 

Symptoms  referable  to  the  heart  and  circulation  are  not  distinct- 
ive of  adhesions.     Whatever  evidence  is  available  must  be  derived 
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from  physical  signs.  The  diagnosis  cannot  always  be  made  with 
positiveness ;  but,  in  a  certain  proportion  of  cases,  the  signs  may  be 
relied  upon  with  much  confidence,  especially  if  the  previous  history 
render  it  highly  probable  that  pericarditis  has  existed  at  a  period 
more  or  less  remote.  The  diagnostic  points  furnished  by  explora- 
tion require  that  the  adhesions  shall  be  nearly  or  quite  universal, 
and  they  are  more  marked  when,  in  addition  to  union  of  the  peri- 
cardial surfaces,  there  exists  firm  adhesion  of  the  exterior  of  the 
pericardium  to  the  parietes  of  the  chest. 

Percussion  shows  that  the  heart  is  in  contact  with  the  chest  over 
a  larger  space  than  normal ;  in  other  words,  the  area  of  the  super- 
ficial cardiac  region  is  enlarged.  But  as  this  occurs  whenever  the 
heart  is  increased  in  volume,  alone,  it  is  not  distinctive.  Another 
sign  obtained  by  percussion  is  significant.  It  is,  persistence  of  the 
dulness  within  the  same  area  in  different  positions  of  the  body,  and 
when  the  patient  takes  a  deep  inspiration.  This  shows  that  the 
heart  is  fixed,  and  that  external  adhesions  prevent  the  lung  from 
overlapping  the  organ,  even  when  expanded  by  a  forced  effort. 

Auscultation  concurs  with  percussion  in  showing  that  the  lungs 
do  not  extend  over  the  heart  on  a  full  inspiration,  provided  the 
pericardium  be  united  to  the  chest  by  pleuritic  adhesions.  This 
method  of  exploration  furnishes  no  othef  diagnostic  points.  Clini- 
cal observation  has  not  established  any  peculiar  modifications  of 
the  heart-sounds.  On  theoretical  ground,  it  is  probable  that  the 
element  of  impulsion  in  the  first  sound  is  weakened,  but  the 
variations  in  this  respect  in  health  and  disease  are  such  as  to 
render  this  alteration  of  slight  import. 

Palpation  furnishes  important  sigus.  The  apex -beat  is  frequently 
suppressed.  It  is  not  true  that  it  is  invariably  wanting,  even  when 
universal  and  close  adhesions  exist.  And,  on  the  other  hand,  the 
apex -beat  is  not  only  suppressed  in  connection  with  different  forms 
of  disease,  but  it  is  not  felt  in  all  healthy  persons.  Alone,  absence 
of  the  beat  is  by  no  means  distinctive,  but  it  is  significant  when 
taken  in  connection  with  other  signs.  Its  suppression  is  accounted 
for  by  the  fact  that  pericardial  adhesions  interfere  with  the  elonga- 
tion and  locomotion  of  the  heart's  apex,  more  particularly  the  latter. 
When  not  suppressed,  the  beat  may  be  felt  higher  than  its  normal 
position,  viz.,  in  the  fourth  instead  of  the  fifth  interspace,  while  the 
body  is  in  a  vertical  position.  This  change  of  position,  in  connec- 
tion with  other  signs,  has  considerable  significance.    If,  however, 
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the  heart  be  much  enlarged,  the  apex  may  be  lowered,  notwith- 
standing the  adhesions. 

Impulses  may  be  felt  in  the  intercostal  spaces  above  the  point  of 
apex-beat,  but  this  is  not  infrequently  observed  in  cases  of  simple 
enlargement.  Successive  movements  in  different  intercostal  spaces, 
presenting  an  appearance  of  undulation,  can  hardly  be  considered 
as  a  sign  of  adhesions,  if  enlargement  be  present. 

The  apex-beat  undergoes  but  little  alteration  in  its  position  with 
change  of  posture.  This  sign  has  considerable  significance.  In 
health,  the  position  of  the  beat  is  removed  to  the  left,  from  half  an 
inch  to  an  inch,  by  changing  the  posture  from  that  on  the  back  to 
that  on  the  left  side.  Pericardial  and  pleuritic  adhesions  prevent 
this  lateral  movement  of  the  heart's  apex.  I  have  observed,  in  a 
patient  supposed  to  have  adhesions,  that  the  impulse  not  only  re- 
mained in  the  same  position,  but  retained  the  same  force,  the  patient 
lying  on  the  right  side,  as  when  lying  on  the  back.  In  health,  the 
impulse  is  either  moved  to  the  right  by  this  change  of  posture,  or, 
more  frequently,  lost.  Another  point  pertaining  to  the  apex-beat 
is  its  preserving  the  same  position  with  the  different  acts  of  respira- 
tion. It  is  not  depressed  by  a  forcible  inspiration,  nor  raised  by  a 
forcible  expiration,  to  the  same  extent  as  in  health. 

A  jogging  or  tumbling  /notion  of  the  heart,  as  perceived  by  thi 
hand,  was  considered  by  Hope  as  a  distinctive  sign.  But  violent 
and  disturbed  rhythmical  action  is  not  only  observed  in  cases  of 
enlargement  and  of  merely  functional  disorder,  but  tranquil  regu- 
larity of  the  heart's  movements  is  perfectly  compatible  with  uni- 
versal and  close  adhesions.  Nor  is  a  sensation,  communicated  to 
the  hand,  as  if  the  heart  were  restrained,  or  were  struggling  against 
an  obstacle,  of  which  Bouillaud  speaks,  to  be  relied  upon.1  Such 
a  sensation  must  involve  a  preconceived  idea  that  adhesions  exist. 

Inspection  furnishes  signs  which  are  the  most  distinctive,  viz^ 
retraction  of  the  intercostal  spaces,  and  depression  of  the  epigas- 
trium to  the  left  of  the  xiphoid  cartilage,  occurring  synchronously 
with  the  ventricular  systole.  The  depression  movement  of  the  epi- 
gastrium is  due  to  the  attachment  of  the  base  of  the  pericardium  to 
the  cordiform  tendon  of  the  diaphragm ;  the  retraction  movement 
of  the  intercostal  spaces  is  caused  by  the  drawing  in  of  these  spaces 
when  the  ventricles  contract,  and  is  most  marked  when  the  peri- 

1  "  On  sent  a  la  main  que  le  jeu  da  coeur  est  embarrass^,  difficile,  etc."    Lemons 
Cliniques,  1853. 
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cardium  is  attached  to  the  parietes  of  the  chest.  One  or  two,  and 
possibly  three,  of  the  intercostal  spaces  may  present  retraction,  and 
in  some  instances  the  ribs  are  also  retracted.  Depression  of  the 
epigastrium  may  be  present  alone,  or  associated  with  intercostal 
retraction.  In  some  instances  the  xiphoid  cartilage,  and  even  the 
lower  portion  of  the  sternum,  is  drawn  inward,  apparently  with 
considerable  force.  These  signs,  when  present  in  a  marked  degree, 
and  especially  in  combination,  are  highly  distinctive. 

To  recapitulate  the  physical  signs  denoting  pericardial  adhesions, 
they  are  as  follows :  the  area  of  precordial  dulness  on  percussion 
remaining  unaltered  in  different  positions  of  the  body,  and  not 
affected  by  a  deep  inspiration;  the  limits  of  the  respiratory  murmur 
not  affected  by  a  deep  inspiration;  the  apex-beat  often  suppressed, 
and,  if  not  suppressed,  often  raised  above  its  normal  position ;  the 
apex-beat,  if  felt,  unaffected,  or  affected  but  slightly,  by  changes  of 
posture  from  the  back  to  either  side,  and  by  forcible  inspiration  or 
expiration;  retraction  of  one  or  more  intercostal  spaces,  together 
with  the  ribs  in  some  cases,  and  depression  of  the  epigastrium 
synchronously  with  the  ventricular  systole. 

These  signs  strengthen  each  other  by  combination.  The  more 
are  combined,  the  greater  the  significance  of  each.  Not  one,  how- 
ever, is  constant,  and  all  may  be  wanting  in  cases  of  pericardial 
adhesions.  They  are  rarely,  if  ever,  marked,  unless  the  pericardium 
be  attached  to  the  thoracic  walls  by  pleuritic  adhesions,  and  these 
do  not  always  coexist  with  union  of  the  pericardial  surfaces.  A 
positive  diagnosis,  therefore,  is  only  practicable  in  a  certain  propor- 
tion of  cases.  If  it  be  known  that  a  patient  has  had,  at  some  past 
period,  an  attack  of  pericarditis,  this  fact  renders  less  physical 
evidence  necessary  for  the  diagnosis  than  if  the  previous  history 
contained  no  information  with  respect  to  that  point.  The  fact  of 
the  patient  having  had  acute  rheumatism  aeds  weight  to  the  con- 
clusion drawn  from  the  physical  signs.  Contraction  of  the  chest, 
limited  to  the  prascordia,  is  also  a  collateral  point  of  evidence,  as 
showing  that  pericarditis  has  existed. 
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INFLAMMATORY  AFFECTIONS  OF  THE  HEART. 
ENDOCARDITIS.     MYOCARDITIS. 

Endocarditis — Definition — Anatomical  characters — Pathological  relations  and  causation— 
Symptoms — Physical  signs — Diagnosis — Prognosis — Treatment— Myocarditis. 


ENDOCARDITIS. 

Inflammation  of  the  endocardium,  the  membrane  which  lines  the 
cavities  of  the  heart  and  is  duplicated  to  cover  the  valves,  is  called 
endocarditis.  This  name  originated  with  Bouillaud,  who  was  the 
first  to  recognize  clearly  the  occurrence  of  inflammation  in  this 
situation.  Recent  clinical  researches  have  shown  that  this  disease, 
the  nosological  existence  of  which  dates  from  a  little  more  than  a 
quarter  of  a  century  ago,  is  by  no  means  infrequent.  It  occurs  as 
a  complication  of  acute  rheumatism,  in  a  large  proportion  of  cases. 
The  knowledge  of  its  frequent  coexistence  with  this  affection,  is 
one  of  the  most  important  of  the  developments  of  modern  medicine. 
The  remote  effects  of  endocarditis,  as  involved  in  the  valvular 
lesions  which  have  been  considered  in  a  former  chapter,  invest  the 
disease  with  much  importance.  Inflammation  here,  as  in  other 
situations,  may  be  acute,  subacute,  and  chronic ;  but  it  is  hardly 
practicable  to  make  these  distinctions,  clinically,  and  hence  it  suffi- 
ces to  consider  the  subject  under  the  head,  simply,  of  endocarditis. 
In  the  consideration  of  this  subject,  the  same  divisions  will  be 
adopted  as  in  treating  of  acute  pericarditis,  viz.,  the  anatomical  cha- 
racters of  the  disease,  its  pathological  relations  and  causation,  its 
symptomatic  phenomena,  its  physical  signs,  the  diagnosis,  the  prog- 
nosis, and  the  treatment.  These  divisions  will  be  taken  up  in  the 
order  in  which  they  have  just  been  named. 
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Anatomical  Characters  of  Endocarditis. 

Endocarditis  is  seated,  in  the  vast  mnjority  of  cases,  in  the  cavi- 
ties of  the  left  Bide  of  the  heart.  The  lining  membrane  of  the  right 
auricle  and  ventricle  is  rarely  inflamed.  When  inflammation 
does  exist  in  the  cavities  of  the  right  side,  it  is  also  present, 
almost  invariably,  in  those  of  the  left  side.  The  instances  of  endo- 
carditis limited  to  the  right  cavities,  are  exceedingly  rare.  All 
portions  of  the  endocardial  membrane  are  not  equally  subject  to 
inflammation.  The  portions  covering  the  valves,  and  lining  the 
orifices  are  especially  prone  to  become  inflamed.  Endocarditis  is 
generally  limited  to  these  situations.  The  membrane  here  is  most 
exposed  to  the  action  of  the  blood -currents;  the  valvular  portion 
is  in  constant  motion,  and  considerable  tension,  or  stretching,  must 
take  place  with  each  ventricular  systole.  But  another,  and  perhaps 
a  stronger,  reason  for  the  limitation  of  inflammation  to  these  situa- 
tions, is  derived  from  the  fact  that  the  membrane  i3  here  under- 
laid by  fibrous  tissue,  while  in  other  portions  it  is  in  close 
proximity  to  the  muscular  walls  of  the  heart.  The  rule  as  regards 
the  greater  liability  of  the  left  side  of  the  heart,  to  endocardial  in- 
flammation, is  applicable  after  birth,  but  probably  does  not  hold 
good  during  intra-uterino  life.  There  are  grounds  for  the  belief 
that  the  fetus  in  utero  is  subject  to  endocarditis,  and  that  at  this 
period  the  inflammation  is  generally  seated  in  the  right  side  of 
art.  The  malformations  which  have  been  considered  in  a 
previous  chapter,  are  in  a  measure  thus  accounted  for. 

Opportunities  for  inspecting  the  morbid  appearances  during  the 
progress  of  endocarditis,  are  not  often  presented.  The  disease  very 
rarely  proves  fatal.  It  is  not  the  immediate  danger,  but  the  remote 
consequences  which  render  it  a  formidable  affection.  The  anatomi- 
cal characters  which  have  been  observed  in  the  occasional  instances 
in  which  death  has  occurred  when  inflammation  existed,  embrace 
here,  as  in  other  situations,  redness  from  vascular  injection,  altera- 
tions in  the  mombrane  itself,  and  the  presence  of  inflammatory  pro- 
ducts. 

Redness  due  to  endocarditis  is  caused  by  injection  of  the  vessels 
which  ramify  in  the  areolar  tissue  beneath  the  membrane.  It  is 
not  always  found  when  inflammation  undoubtedly  existed  at  the 
time  of  death.  It  may  disappear  as  a  post-mortem  change.  On  the 
other  hand,  mere  redness  is  by  no  means  adequate  evidence  of  the 
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existence  of  inflammation.  It  is  often  observed  in  the  cavities  of 
the  heart,  and  in  the  large  vessels,  as  an  effect  of  the  imbibition  of 
haematin  dissolved  out  of  the  red  globules  of  the  blood  which  these 
cavities  and  vessels  contain  after  death.  Under  these  circumstances, 
it  is  a  cadaveric  staining  of  the  membrane,  and  is  an  effect  of  the 
decomposition  of  the  blood.  It  is  observed  frequently  in  post- 
mortem examinations,  more  especially  when  these  are  made  two  or 
three  days  after  death,  or  when  the  warmth  of  the  weather  fevors 
putrefactive  changes ;  and  it  is  a  post-mortem  condition  found  after 
certain  diseases  in  which  the  blood  undergoes  notable  changes 
prior  to  death.  The  redness  from  imbibition  is  distinguished  from 
that  due  to  inflammation,  by  the  following  points  of  difference: 
It  is  not  an  arborescent,  but  an  uniform  redness,  and  when 
examined  with  a  lens,  injected  vessels  are  not  visible.  It  is  deeper 
or  of  a  darker  color  than  inflammatory  redness.  It  is  more  likely 
to  be  observed  in  the  right  than  in  the  left  side  of  the  heart,  a 
larger  quantity  of  blood  usually  remaining  in  the  right  cavities 
after  death.  It  is  not  limited  to  the  valves  or  orifices,  and  usually 
extends  into  the  arteries  where  it  is  more  conspicuous  than  in  the 
cardiac  cavities.  The  redness  is  most  marked  in  the  dependent 
parts  of  the  heart  and  vessels.  It  is  readily  removed  by  macera- 
tion, which  is  not  true  of  inflammatory  redness.  Exclusive  of  the 
discoloration,  the  membrane  preserves  its  natural  appearance ;  it  is 
firm  and  polished  as  in  its  normal  condition,  and  does  not  present , 
any  of  the  inflammatory  products.  Whatever  may  be  the 
characters  pertaining  to  redness,  if  the  membrane  be  normal  in  all 
other  respects,  and  the  products  of  inflammation  wanting,  the  evi- 
dence of  the  inflammatory  state  is  insufficient. 

Anatomical  changes  in  the  membrane  are  much  more  distinctive 
of  inflammation  than  redness.  These  changes  are,  loss  of  the 
transparent,  smooth,  polished  appearance  which  this  structure 
presents  in  a  healthy  state,  instead  of  which  it  becomes  opaque, 
rough,  velvety,  and  felt-like;  more  or  less  swelling  and  softening; 
brittleness  of  the  subjacent  areolar  tissue,  in  consequence  of  which 
it  is  more  easily  detached  than  in  its  normal  condition.  Anatomical 
changes  are  often  found  which  are  due  to  ancient  inflammation,  and 
to  morbid  processes  not  inflammatory,  such  as  atheromatous  deposit 
and  hypertrophy  of  the  endocardium.  These  changes  are,  of 
course,  to  be  distinguished  from  those  which  denote  endocarditis 
existing  at  the  time  of  death. 

Other  characters  relate  to  the  products  of  inflammation.    As 
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regards  these,  the  endocardium,  although  resembling  in  structure 
serous  membranes,  differs  from  the  latter  in  not  being  a  shut  sac, 
within  whieh  the  inflammatory  products  are  collected  and  retained 
for  a  greater  or  lesa  period.  Morbid  deposits  are  liable  to  be 
detached,  washed  away  by  the  currents  of  blood,  and  carried  along 
with  the  circulation.  The  endocardium  differs  from  serous  mem- 
branes in  another  important  point,  viz.,  it  is  in  contact  with  the 
blood  itself;  and  while  this  fluid,  in  motion,  detaches  and  removes 
deposits,  it  may  also  furnish  them  by  yielding  a  portion  of  its 
fibrin  which  undergoes  coagulation. 

The  products  of  inflammation  in  endocarditis  may  be  derived 
from  two  sources,  viz.,  the  coagulation  of  fibrin,  just  alluded  to, 
and  the  exudation  of  lymph  occurring  here  precisely  as  in  serous 
inflammations.  In  tho  one  case  they  are  derived  from  the  blood 
within  the  cavities  of  the  heart,  and  in  the  other  case,  from  the 
blood  in  the  vessels  situated  in  tho  areolar  tissue  beneath  the 
endocardium.  The  extent  to  which  deposits  found  after  death  are 
derived  from  these  two  sources,  respectively,  has  given  rise  to 
much  discussion  among  pathologists.  The  question  is  one  not 
easily  settled  with  exactness.  The  most  rational  view,  with  our 
present  knowledge,  is,  that  both  sources  are  generally  involved, 
and  in  different  proportions  in  different  cases.  Exudation  of 
lymph  from  the  blood  contained  within  the  vessels,  doubtless  takes 
place  here,  as  in  analogous  structures  when  inflamed.  The  deposit 
from  this  source  occurs  on  the  free  surface  of  the  membrane,  and 
beneath  the  membrane.  If  not  detached  and  washed  away  by  the 
blood -currents,  the  lymph  exuded  on  the  free  surface  remains 
attached  to  the  membrane.  It  is  not  infrequently  found  adherent 
in  membranous-like  layers  as  in  cases  of  pericarditis  or  pleuritis, 
but  not  in  the  same  abundance.  The  roughness  produced  by  the- 
exudation  of  lymph  or  the  alterations  of  the  membrane,  attracts, 
as  it  were,  the  fibrin  from  the  blood,  and  leads  to  its  precipitation 
in  a  coagulated  state,  Tho  deposit  is  thus  augmented  from  this 
second  source.  The  lymph  is  equivalent  to  a  foreigu  substance, 
and  becomes  coated  with  fibrin,  like  the  threads  passed  through 
arteries  in  Dr.  Simon's  experiments.  An  increased  proportion  of 
fibrin  in  the  blood,  which  characterizes  in  a  marked  degree  acute 
rheumatism,  probably  favors  the  deposit  from  the  latter  source. 
Tins  twofold  origin  of  the  products  of  inflammation  is  important 
in  its  bearing  on  tho  treatment  of  endocarditis. 

The  inflammation  affecting  especially  the  valves  and  orifices  of 
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the  left  side  of  the  heart,  morbid  deposits,  as  well  as  other  anato- 
mical changes,  are  usually  found  in  these  situations.  The  deposits 
consist  of  lymph  upon  and  beneath  the  endocardium,  rendering  the 
membrane  opaque  and  apparently  thickened,  and  forming  vegeta- 
tions which  are  composed  partly  of  lymph,  and  in  part  of  coagulated 
fibrin.  The  latter  are  found  more  especially  either  at  the  base  or 
free  extremities  of  the  valves,  and  they  are  most  apt  to  occur  on  the 
surface  of  the  valves  exposed  to  the  direct  current  of  blood,  u  e^ 
on  the  auricular  aspect  of  the  mitral,  and  on  the  ventricular  aspect 
of  the  aortic,  valve.  Deposits  consisting  of  lymph  frequently  as- 
sume the  form  of  small  granular  masses  or  beads,  varying  in  size 
from  that  of  a  pin's  head  to  a  millet-seed,  studding  the  margins  of 
the  curtains  of  the  mitral  valve  and  the  tendinous  cords,  and  fring- 
ing the  crescentic  extremity  of  the  fibrous  portion  of  the  segments 
of  the  valve  of  the  aorta.  These  deposits  are  removed  with  slight 
force  after  recent  endocarditis,  and  the  surface  beneath  may  bo 
roughened,  excoriated,  and  thickened,  or  changes  in  the  appearance 
of  the  membrane  may  not  be  marked.  The  deposits,  however,  are 
often  larger,  forming  excrescences  of  the  size  of  a  pea,  and  even 
considerably  larger  than  this.  These  consist  usually  of  the  smaller 
bead-like  granulations  of  lymph,  which  have  become  coated  by  the 
accretion  of  fibrin.  The  latter  constitutes  the  larger  portion  of 
their  substance. 

The  exudation  of  lymph  is  unequivocal  evidence  of  the  existence 
of  endocarditis.  The  deposit  of  fibrin  has  not  this  significance  in 
an  equal  degree.  The  latter,  according  to  the  views  of  some  dis- 
tinguished pathologists,1  may  occur  solely  as  a  result  of  an  excess 
in  the  fibrinous  constituent  of  the  blood,  or  of  some  change  in  con- 
sequence of  which  the  blood  does  not  retain  the  fibrin  in  a  liquid 
form,  as  in  health.  The  presence,  therefore,  of  deposits  in  the  form 
of  vegetations  is  not  positive  proof  that  endocarditis  has  existed, 
unless  they  consist,  in  part  at  least,  of  exuded  lymph.  The  appear- 
ances of  the  deposits  do  not  always  suffice  for  the  discrimination 
between  fibrin  and  lymph,  and  hence  the  deposits  are  not  to  be  con- 
sidered as  anatomical  characters  which,  alone,  are  absolutely  reliable. 
As  criteria  of  inflammation,  they  are  inferior  to  the  changes  which 
the  endocardial  membrane  presents.  But  the  latter,  in  general, 
coexist,  to  a  greater  or  less  extent,  with  inflammatory  deposits. 
The  deposit  of  fibrin  in  cases  of  old  valvular  lesions,  and  when  the 

1  E.  g.t  Rokitanaky,  vide  Path.  Anat. ;  Dr.  Fuller,  vide  work  on  rheumatism. 
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endocardial  membrane  has  undergone  changes  incident  to  atheroma 
or  other  processes  not  inflammatory,  does  not  constitute  evidence  of 
recent  endocarditis.  Roughness  of  the  membrane,  irrespective  of 
existing  inflammation,  suffices  to  determine  this  deposit,  especially 
when  the  condition  of  the  blood  is  such  as  to  favor  the  separation 
and  coagulation  of  fibrin. 

Other  morbid  changes  which  may  occur  during  the  progress  of 
endocarditis  are,  loss  of  substance,  or  destruction  of  portions  of  the 
membrane,  by  ulceration  or  erosion;  perforation  of  the  valves; 
lacerations;  and,  according  to  Bouillaud,  occasionally  gangrene. 
These  are  rare  occurrences  as  immediate  results  of  the  inflamma- 
tory processes.  Lacerations  and  erosions  are  the  least  infrequent. 
Adhesion  of  the  valves  to  each  other,  to  the  walls  of  the  heart,  or, 
in  the  case  of  the  semilunar  valves,  to  the  inner  surface  of  the 
artery,  are  to  be  included  among  the  comparatively  rare  anatomical 
changes  incident  to  recent  endocarditis.  Other  effects  are  true 
morbid  growths,  as  distinguished  from  the  vegetations  which  con- 
sist of  either  lymph  or  fibrin,  or  both  combined. 

The  opportunity  of  inspecting  the  morbid  appearances  during  the 
different  stages  of  the  progress  of  endocarditis,  as  already  stated,  is 
rarely  presented,  inasmuch  as  the  disease  seldom  proves  fatal.  For 
this  reason  the  appearances  found  after  death  in  the  experiments 
made  by  Dr.  Kichardson,  in  which  endocarditis  was  artificially 
induced  in  inferior  animals  by  the  introduction  of  lactic  acid  into 
the  blood,  are  of  much  interest  and  value.1  In  sixteen  experiments 
on  dogs,  cats,  and  rabbits,  endocarditis  was  invariably  produced 
when  a  certain  quantity  of  lactic  acid,  largely  diluted,  was  injected 
into  the  peritoneal  cavity.  If  the  animals  died  or  were  killed  at  a 
period  when  the  symptoms  denoted  commencing  inflammation,  the 
endocardial  membrane  presented  a  brilliant  vermilion  color;  it  had 
a  velvety  or  villous  appearance,  and  beads  of  lymph  or  fibrin  were 
abundant.  At  a  somewhat  later,  but  still  early,  period  the  auriculo- 
ventricular  valve  became  thickened  and  cedematous.  The  writer 
says:  "I  have  seen  the  segments  of  the  tricuspid  valve  fixed  in 
this  swollen  condition,  resembling  each  an  injected  uvula,  and  lying 
so  close  to  each  other  that,  when  the  heart  was  contracting,  they 
must  have  cushioned  against  each  other,  thus  fulfilling  their  office 
of  preventing  regurgitation  passively,  t.e.f  without  tension  or  move- 

1  An  Experimental  Inquiry  on  Endocarditis,  by  the  Synthetical  Method.  By 
Benjamin  W.  Richardson,  M.  D.,  etc.  Contained  in  Virginia  Medical  Journal, 
March,  1859.    See  also  appendix  to  Prize  Essay,  London,  1858. 
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ment.  In  this  cedematous  stage,  if  the  valve  be  pricked  with  a 
needle,  a  clear  white  lymphy  fluid  exudes,  and  by  frequent  pricking 
the  valve  structure,  emptied  of  its  effusion,  collapses  and  assumes  a 
flaccid  condition."  At  a  later  period  "the  valves  remained  thick- 
ened, but  the  red  color  and  oedematous  state  were  both  reduced. 
Beneath  the  endocardial  surface  of  the  valve  there  was  a  paleness 
as  from  coagulated  effused  lymph.  If  the  needle  be  applied  now, 
there  is  no  exudation ;  the  valve  has  some  limited  play,  unless  it  is 
bound  down  by  adhesion,  and  its  structure  is  firm.  Beads  which 
generally  fringe  the  margin  of  the  valves  all  around,  from  being 
oedematous  prominences  in  the  earlier  stages,  are  pearly  looking, 
and  are  moderately  firm."  Still  later,  the  writer  describes  the 
valves  as  shrunken,  having  regained  imperfect  play,  but  still  thick- 
ened and  unyielding.  It  is  probable  that  this  account  of  the  mor- 
bid appearances  in  inferior  animals  may  be  applied  analogically  to 
endocarditis  in  man,  during  periods  of  the  disease  when  the  anato- 
mical characters  can  be  studied  in  only  the  very  rare  instances  in 
which  a  fatal  result  takes  place,  and  when  a  sufficient  time  has 
not  elapsed  after  death  for  important  post  mortem  changes  to  have 
ensued.  These  experiments  will  be  again  referred  to  in  connection 
with  the  causation  of  endocarditis. 

A  point  observed  by  Dr.  Richardson  with  regard  to  the  situation 
of  the  anatomical  changes  in  artificially  induced  endocarditis  may 
be  here  mentioned.  These  changes  were  mostly  confined  to  the 
auriculo-ventricular  valves.  He  states :  "A  very  slight  thickening, 
not  sufficient  at  any  time  to  interfere  seriously  with  their  duties,  is 
all  I  have  ever  observed  in  the  semilunar  valves  on  either  side." 

The  remote  effects  of  endocarditis  are  vastly  more  serious  than 
the  immediate  anatomical  changes.  The  latter  lay  the  foundation 
of  the  various  valvular  lesions  which  were  considered  in  Chapter 
III.  These  lesions  are  slowly  induced  in  consequence  of  the 
presence  of  the  morbid  deposits,  their  progressive  increase  by 
accretion  from  the  precipitation  of  fibrin,  the  process  of  calcifica- 
tion, etc.,  together  with  the  softening,  friability,  and  sometimes 
solution  of  continuity  of  the  endocardium  and  the  subjacent  tissue. 
Insufficiency  of  the  valves  and  contraction  of  the  orifices  are 
ulterior  consequences,  giving  rise  to  enlargement  of  the  heart  and 
other  pathological  effects  which  have  been  treated  of  in  preceding 
chapters.  With  reference  to  their  eventuation  in  valvular  lesions 
involving  either  obstruction  or  regurgitation,  or  both,  the  imme- 
diate anatomical  changes  in  endocarditis  are  of  great  importance. 
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In  a  very  large  proportion  of  cases,  valvular  lesions  owe  their 
origin  to  these  changes.  Hence,  a  person  attacked  with  endocar- 
ditis is  liable,  at  a  period  more  or  less  distant,  perhaps  after  many 
months  or  years,  to  fall  a  victim  to  organic  disease  of  the  heart. 
The  rapidity  and  extent  of  the  remote  effects  will  be  proportionate, 
other  things  being  equal,  to  the  amount  of  deposits  and  other 
changes  which  remain  after  the  endocardial  inflammation  has 
ceased.  In  this  respect  different  cases  doubtless  vary.  It  is  possi- 
ble for  the  fibrin  and  lymph  deposited  upon  the  free  surface  of  the 
membrane  to  be  gradually  washed  away  by  the  blood-currents,  the 
inflammatory  products  beneath  the  endocardium  removed  by  ab- 
sorption, and  the  normal  coidition  of  the  valves  restored,  so  that 
no  ulterior  evils  follow  the  disease  at  any  period,  however  remote. 
This  happy  termination,  if  it  ever  occurs,  is  a  rare  exception  to  the 
general  rule. 


Pathological  Relations  and  Causation  of  Endocarditis. 

Endocarditis  resembles  pericarditis  in  the  infrequency  of  its 
occurrence  as  an  idiopathic  affection.  It  occurs,  however,  inde- 
pendently of  other  affections,  oftener  perhaps  than  is  generally 
supposed,  its  latency  as  regards  symptoms  being  such  that  it  is  apt 
to  be  overlooked.  In  the  great  majority  of  the  cases  in  which  its 
existence  is  ascertained,  it  is  associated  with  acute  articular  rheu- 
matism. It  is  comparatively  a  very  rare  affection  as  occurring  in 
other  pathological  connections.  Rheumatic  endocarditis  is  suffi- 
ciently common  for  cases  to  fall  frequently  under  the  observation 
of  the  medical  practitioner.  It  is  perhaps  not  far  from  the  truth 
to  say  that,  in  a  case  of  acute  articular  rheumatism,  the  chances  are 
about  equal  that  the  endocardial  membrane  will  become  involved. 
Endocarditis  and  pericarditis  are  not  infrequently  associated  in 
cases  of  rheumatism.  The  combined  affections  are  designated  endo- 
pericarditis.  Rheumatic  pericarditis  very  rarely  exists  without 
endocarditis.  But  the  converse  of  this  statement  does  not  hold 
good ;  endocarditis  often  exists  without  being  associated  with  peri- 
carditis. The  statement  by  Hope  that  endocarditis  exists  without 
pericarditis  much  oftener  than  pericarditis  without  endocarditis  I 
believe  to  be  correct,  although  an  opposite  opinion  is  held  by  Dr. 
Stokes.  With  reference  to  the  frequency  of  endocarditis  in  acute 
rheumatism,  and  the  relative  proportion  of  cases  in  which  endocar- 
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ditis,  pericarditis,  and  endo-pericarditis,  respectively,  occur  in  the 
cases  of  rheumatism  with  cardiac  complication,  the  following  statis- 
tics may  be  cited :  Of  474  cases  collected  from  various  sources  and 
analyzed  by  Dr.  Fuller,  endocarditis  existed  in  214,  the  ratio  being 
as  1  to  every  2.25  cases.  These  cases  were  reported  by  four  differ- 
ent observers,  and  the  analysis  of  each  collection  gives  not  far  from 
the  same  ratio  as  when  they  are  analyzed  collectively.  Of  204 
cases  of  rheumatism  with  cardiac  complication  of  some  kind,  endo- 
carditis existed  in  138,  pericarditis  in  19,  and  endo-pericarditis  in 
38.  The  accuracy  of  these  statistics  is,  of  course,  based  on  the 
practicability  of  determining  the  coexistence  of  endocarditis  in 
cases  of  rheumatism,  and  there  are  certain  difficulties  in  the  way  of 
arriving  at  a  positive  conclusion  with  respect  to  this  point  in  some 
cases,  as  will  appear  in  connection  with  the  subject  of  the  diagnosis. 

The  portion  of  the  endocardial  membrane  which  covers  the 
mitral  valve  is  affected  oftener  and  to  a  greater  extent  than  the 
portion  which  is  in  relation  with  the  aortic  valves,  in  cases  of 
rheumatic  endocarditis.  This  fact  is  shown  by  the  signs  during 
life  which  indicate  the  mitral  valve  as  the  seat  of  disease,  and  by 
the  larger  proportion  of  instances  in  which  mitral  valvular  lesions 
are  observed  in  the  cases  in  which  organic  affections  of  the  heart 
are  traceable  to  an  attack  of  rheumatism.  The  anatomical  charac- 
ters of  endocarditis  artificially  induced  in  inferior  animals,  in  Dr. 
Bichardson's  experiments,  as  has  been  stated,  were  mostly  limited 
to  the  auriculo-ventricular  valves. 

What  is  the  nature  of  the  pathological  relation  existing  between 
endocarditis  and  acute  rheumatism  ?  The  remarks  in  connection 
with  a  similar  question  as  applied  to  pericarditis  are  here  equally 
applicable.  The  endocardial  inflammation  is  not  developed  as  a 
metastasis  of  the  articular  affection.  The  former  proceeds  from  the 
same  morbid  condition  which  determines  the  latter.  Both  are 
effects  of  a  common  internal  cause.  The  affection  of  the  joints  is 
not  lessened  by  the  occurrence  of  endocarditis.  Nor  does  the 
affection  of  the  joints  always  precede  the  development  of  the  endo- 
cardial inflammation.  The  latter  occasionally  takes  precedence. 
Clinical  observation  appears  to  show  that  the  liability  to  endocar- 
ditis is  in  proportion  to  the  acuteness  of  the  rheumatism ;  yet  it  is 
to  be  borne  in  mind  that  the  mildest  cases  of  rheumatism  are  not 
exempt  from  this  liability.  Endocarditis  may  be  developed  at  any 
period  during  the  career  of  acute  rheumatism ;  but  the  statistics  of 
Dr.  Fuller  go  to  show  that  the  liability  is  greatest  between  the 
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sixth  and  twentieth  days  of  the  disease.  The  influence  of  youth  in 
the  development  of  rheumatic  endocarditis  does  not  appear  to  be 
so  marked  as  with  respect  to  pericarditis. 

Endocarditis,  as  well  as  pericarditis,  is  one  of  the  secondary 
inflammations  liable  to  become  developed  in  connection  with 
Bright's  disease.  Of  39  fatal  case3  of  recent  endocarditis  analyzed 
with  reference  to  this  point  by  Dr.  T.  K.  Chambers,1  it  was  referable 
to  i.ini'tnia  from  Bright's  disease  in  12.  In  the  same  collection  of 
oases,  the  affection  was  connected  with  acute  rheumatism  in  only  9. 
These  figures  show  a  larger  proportion  of  fatal  cases  from  ura?niio 
than  from  rheumatic  endocarditis.  The  same,  it  has  been  seen,  is 
also  true  with  regard  to  pericarditis.  The  fact  is  owing  to  the 
greater  fatality  of  endocarditis,  as  well  as  pericarditis,  when  asso- 
ciated with  Bright's  disease.  The  latter  affection,  existing  to  an 
extent  to  induce  inflammation  of  any  of  the  important  organs  oF 
the  body,  generally  proves  fatal.  On  the  other  hand,  acute  rheu- 
matism complicated  with  cardiac  disease,  very  rarely  ends  fatally. 
The  difference  in  fatality  between  the  two  affections  thus  accounts 
for  the  preponderance  of  fatal  eases  of  endocarditis  with  Bright's 
disease,  while  the  proportion  of  instances  iu  which  endocarditis  is 
associated  with  acute  rheumatism  is  vastly  greater. 

As  regards  the  pathological  relation  existing  between  endocar- 
ditis and  Bright's  disease,  the  remarks  made  with  respect  to  peri- 
carditis are  equally  applicable.  It  is  most  consistent  with  our 
present  knowledge  to  attribute  the  development  of  the  former,  as 
well  as  the  latter,  to  the  accumulation  of  urinary  principles  in  the 
blood.  The  analogy  of  structure  between  the  endocardium  and 
serous  membraues,  explains  the  liability  of  the  former  to  become 
inflamed  under  the  same  conditions  which  occasion  inflammation 
of  the  latter. 

It  is  stated  that  in  non-rheumatic  endocarditis,  the  aortic  valves 
are  more  likely  to  be  the  seat  of  inflammation  than  the  mitral,  the 
reverse  being  true,  as  has  been  seen,  of  rheumatic  endocarditis.' 
But  in  a  pretty  large  proportion  of  instances,  the  endocardium  in 
both  situations  is  affected,  whatever  may  be  the  pathological  con- 
nection of  the  disease. 

Endocarditis  and  pericarditis,  as  already  stated,  are  frequently 
associated.  This  combination  existed  in  33  of  the  204  cases 
analyzed  by  Dr.  FulSer.     Clinical  observation  shows  that  either 


5  Bollioshnta,  op.  eft,,  part  ii.  p.  MS. 
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affection  may  take  precedence  of  the  other  in  point  of  time.  Peri- 
carditis, in  fact,  rarely  exists  without  the  coexistence  of  endocar- 
ditis. Hence,  it  may  seem  reasonable  to  infer  that  inflammation  in 
either  situation  tends  to  develop  it  in  the  other,  and,  especially, 
that  pericarditis  leads  to  the  development  of  endocarditis.  It  is 
doubtful,  however,  whether  any  causative  relation  exists  between 
the  two  affections.  When  associated,  they  are  probably  effects  of 
a  common  pathological  condition.  This  condition,  in  the  great 
majority  of  cases,  is  either  rheumatic  poisoning,  or  uraemia,  but 
much  oftener  the  former  than  the  latter,  clinical  experience  showing 
that  endo-pericarditis  is  more  frequently  associated  with  rheumatism 
than  with  Bright's  disease. 

Endocarditis  is  sometimes  associated  with  inflammation  of  the 
pulmonary  structures — pleurisy  or  pneumonia.  It  is  less  frequently 
associated  with  these  affections  than  pericarditis.  The  difference, 
as  regards  rheumatic  endocarditis  and  pericarditis,  is  shown  by  the 
following  statistics  by  Dr.  Fuller:1  Pulmonary  inflammation,  of 
some  kind,  existed  in  only  8  of  80  oases  (a  ratio  of  1  to  10)  of 
acute  rheumatism  complicated  with  endocarditis.  It  existed  in  7 
of  12  cases  (1  to  1.7)  of  acute  rheumatism  complicated  with  peri- 
carditis; and  in  19  of  27  cases  (1  to  1.4)  in  which  endo-pericarditis 
was  a  complication.  Pulmonary  inflammation,  however,  exists 
oftener  in  cases  of  rheumatism  complicated  with  endocarditis,  than 
in  rheumatic  cases  devoid  of  any  cardiac  complication.  Thus  Dr. 
Fuller  found  it  to  occur  in  only  7  of  127  cases  in  which  rheu- 
matism was  uncomplicated  with  disease  of  the  heart.  This  fact  may 
seem  to  show  that  pulmonary  inflammation  exerts  some  influence, 
although  feeble,  in  determining  the  occurrence  of  endocarditis.  It 
is,  however,  more  rational  to  conclude,  in  view  of  all  the  facts, 
that  there  does  not  exist  any  pathological  relation  between  pneu- 
monia or  pleurisy  and  endocarditis  when  they  are  associated,  but 
that  both  may  proceed  from  a  common  cause.  The  occurrence  of 
pulmonary  inflammation  in  a  proportion  of  cases  somewhat  larger 
when  rheumatism  is  complicated  with  endocarditis,  than  when  this 
complication  does  not  exist,  may  arise  from  a  greater  intensity  of 
the  blood  poisoning.  If  any  pathological  relation  exists,  it  is 
perhaps  as  rational  to  suppose  that  the  pulmonary  inflammation  is 
dependent  on  the  cardiac  affection,  as  that  the  former  is  involved 
in  the  causation  of  the  latter. 

1  Op.  cit. 
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Endocarditis  is  occasionally  developed  in  connection  with  the 
eruptive  and  continued  fevers,  and  with  the  morbid  condition  con- 
sidered a3  pyajmia.  Its  occurrence  in  these  connections  is  rare. 
It  may  also  be  produced  by  injuries  of  the  chest;  but  cases  of 
traumatic  endocarditis  must  be  extremely  infrequent. 

It  is  evident  from  the  foregoing  account  of  the  pathological  rela- 
tions of  endocarditis,  that,  exclusive  of  its  connection  with  acute 
rheumatism  and  Bright's  disease,  it  is,  practically,  not  of  much 
importance,  since  it  so  seldom  comes  uuder  the  observation  of  the 
medical  practitioner.  But,  as  before  remarked,  its  occurrence  as 
an  idiopathic  affection,  especially  in  early  life,  may  not  be  quite  as 
infrequent  as  is  generally  supposed.  The  occasional  instances  of 
valvular  lesions  in  children  who  have  not  had  acute  rheumatism, 
is  a  ground  for  suspecting  that  it  occurs  oftener  than  it  is  recog- 
nized. As  a  complication  of  rheumatism  and  Bright's  disease,  it 
possesses  very  great  importance,  in  view  of  the  frequency  of  its 
occurrence,  and  its  remote  evils.  Its  importance,  in  a  certain  point 
of  view,  is  greater  as  a  complication  of  rheumatism  than  of  Bright's 
disease,  for  in  the  latter  association  it  is  generally  combined  with 
pericarditis,  and  it  is  developed  under  circumstances  which  offer 
small  encouragement  to  expect  recovery.  On  the  other  hand,  in 
connection  with  rheumatism,  the  immediate  danger  is  slight,  and 
there  is  ground  for  hope  that  by  appropriate  management  remote 
evils  may  be  mitigated  if  not  prevented. 

The  experiments  of  Dr.  Richardson,  to  which  reference  has  been 
made,  are  of  interest  and  value  in  their  bearing  on  the  causation 
of  endocarditis.  After  injecting  into  the  peritoneal  cavity  of  the 
dog  a  solution  of  lactic  acid  containing  ten  per  cent,  of  the  acid 
(an  operation  almost  painless)  the  liquid  is  soon  absorbed,  and  in 
about  twelve  hours  the  symptoms  and  physical  signs  denote  the 
development  of  endocarditis.  The  morbid  appearances  observed 
in  different  stages  of  the  endocardial  inflammation  have  been  stated. 
These  appearances  are  mostly  confined  to  the  right  side  of  the  heart, 
and  are  especially  seated  in  the  tricuspid  valve  and  orifice.  Dr. 
Richardson  attributes  the  inflammation  to  the  local  action  of  the 
lactic  acid,  which  he  supposes  to  act  on  the  right  side  of  the  heart, 
because,  being  absorbed  by  the  veins,  "it  comes  into  contact  with 
the  inner  surfaceof  the  rightside  of  the  heart  first;  in  the  pulmonic 
circuit,  it  undergoes  some  loss,  and  so  entering  the  left  cavity  is 
less  active  in  its  effects.  In  other  words,  in  so  far  as  the  heart  is 
concerned,  the  poison   is  derived  from  the  systemic  circuit,  and  is 
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lost  in  the  pulmonic  circuit"  He  regards  his  experiments  as 
proving,  synthetically,  that  rheumatic  endocarditis  is  produced  by 
a  similar  agent.  Analysis  furnishes  corroborative  evidence  by 
showing  the  acidity  of  the  excreta  in  acute  rheumatism,  especially 
the  perspiration.  But  in  rheumatism  the  endocarditis  is  seated  in 
the  left,  not  in  the  right  cavities  of  the  heart  To  account  for  this 
Dr.  Richardson  supposes  that  the  poison  in  rheumatic  endocarditis 
is  a  product  of  respiration,  and  is  contained  in  the  arterial  blood. 
"  Hence,  it  comes  in  contact,  first,  with  the  inner  surface  of  the  left 
side  of  the  heart ;  while,  in  the  systemic  circuit,  it  undergoes  loss 
or  combination,  so  that  the  blood  returning  by  the  veins  is  not 
poisoned,  and  the  right  side  of  the  heart  escapes."  That  the  inflam- 
mation is  produced  by  the  direct  contact  of  a  poisonous  agent,  when 
artificially  induced,  and  in  rheumatic  endocarditis,  Dr.  Richardson 
considers  as  proved  by  the  limitation  of  the  inflammation  to  one  side 
of  the  heart,  for  if  a  blood-poison  were  to  produce  its  effect  through 
the  nutritive  vessels  of  the  part,  it  would  seem  that  the  two  sides 
of  the  heart  should  be  equally  affected,  inasmuch  as  both  are  sup- 
plied from  a  common  source  with  the  same  blood.  The  fact  that 
during  foetal  life,  when  the  lungs  do  not  fulfil  the  office  of  respira- 
tion, the  right  side  of  the  heart  is  liable  to  endocarditis  corroborates 
the  views  of  Dr.  Richardson. 

Endocarditis  may  give  rise  to  immediate  pathological  results 
which  are  important.  Among  these  are  emboli,  consisting  of  de- 
tached masses  of  fibrin  or  lymph,  or  both,  of  greater  or  less  size, 
which,  propelled  with  the  current  of  blood  into  the  arteries,  are  at 
length  arrested  in  their  course  in  trunks  too  small  to  permit  their 
farther  progress,  giving  rise  to  arterial  obstruction  and  diminished 
supply  of  blood  to  certain  parts.  This  subject  has  already  been 
considered  in  connection  with  valvular  lesions,  Chapter  III,  to 
which  the  reader  is  referred.1  It  is  sufficient  to  say  that  the  pro- 
duction of  emboli  is  an  accidental  event  which  may  occur  during 
the  progress  of  endocarditis,  as  well  as  at  a  later  period  when 
lesions  of  the  valves  have  taken  place  as  a  remote  effect  of  endo- 
cardial inflammation.  Their  occurrence,  however,  is  more  frequent 
in  connection  with  valvular  lesions.  The  phenomena  which  are 
symptomatic  of  embolic  obstruction,  such  as  apoplectic  or  epilepti- 
form seizures,  paralysis,  etc.,  rarely  enter  into  the  clinical  history 
of  cases  of  endocarditis.    But  the  liability  to  their  occurrence,  and 

1  Vide  page  151. 
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the  explanation,  at  least  in  certain  instances,  should  be  Lome  in 
mind. 

Tho  solid  deposits  in  cases  of  endocarditis,  viz.,  fibrin  and  lymph, 
are,  to  a  greater  or  leas  extent,  disintegrated  by  the  blood-cur  rents 
and  carried  into  the  circulation,  either  in  solution  or  suspended  in 
the  form  of  minute  particles.  According  to  the  observations  of 
Dr.  John  Taylor,'  the  comminuted  solid  deposits,  transported  to 
different  organs,  and  becoming  arrested  in  the  capillary  vessels, 
may  give  rise  to  vascular  obstruction  and  secondary  inflammation 
in  these  organs.  The  kidneys  and  spleen  are  mdst  likely  to  be  the 
seat  of  disease  thus  induced.  These  effects  are  primarily  mecha- 
nical; but  it  is  highly  probable  that  morbid  changes  in  the  blood 
itself  are  sometimes  induced  by  the  admixture  of  the  liquid  pro- 
ducts of  endocardial  inflammation.  It  can  hardly  be  otherwise,  if, 
as  is  not  improbable,  purulent  matter  is  occasionally  formed  on  ex- 
coriated or  ulcerated  surfaces  which  are  in  some  instances  observed 
after  death  in  cases  of  endocarditis.  Our  knowledge  of  these  effects, 
as  derived  from  clinical  facts,  however,  is  a3  yet  too  meagre  to  war- 
rant any  important  conclusions.  The  fact  that  rheumatic  endocar- 
ditis very  rarely  ends  fatally,  and  rarely  presents  symptoms  which 
denote  purulent  infection  of  the  blood,  goes  to  show  the  benignity, 
in  most  instances,  of  the  liquid  or  soluble  products  of  endocarditis. 

The  formation  of  coagula  in  the  cavities  of  tho  heart  belongs 
among  the  immediate  pathological  effects  of  endocarditis.  The 
contact  of  the  blood  with  the  inflamed  membrane,  and  the  com- 
mingling of  the  liquid  products  of  endocardial  inflammation,  have 
been  supposed  to  induce  coagulation,  giving  rise  to  the  ante-mortem 
clots  which  were  called  by  the  older  writers  polypi  of  the  heart. 
As  an  effect  purely  of  endocarditis,  this  must  be  extremely  rare,  in 
view  of  the  fact  already  repeatedly  stated,  viz.,  that  endocarditis  is 
fatal  in  but  a  very  small  proportion  of  coses.  It  is  probable  that 
when  this  event  does  occur  during  the  progress  of  endocarditis, 
other  conditions  are  involved  which  are  more  concerned  in  the. 
occurrence  of  the  event  than  the  endocardial  inflammation,  such  as 
cardiac  enlargement,  weakness  of  the  heart  from  any  cause,  and  a 
state  of  the  blood  which  renders  it  prone  to  coagulation.  Clinical 
observation  fails  in  furnishing  evidence  of  the  formation  of  coagula 
during  the  progress  of  endocarditis  as  often  as  the  writings  of  Bouil- 
laud  and  some  others  would  lead  the  observer  to  expect;  but  that 


•  Wftlsbe,  op,  <•».,  !d  English  edition,  p.  610. 
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a  certain  amount  of  agency  in  the  production  of  this  event  is  de- 
rived from  the  disease,  is  not  to  be  denied. 


Symptoms  of  Endocarditis. 

The  symptoms  of  endocarditis  are  less  distinctive  than  those  of 
pericarditis.  Occurring,  generally,  in  connection  with  acute  rheu- 
matism, its  symptomatic  phenomena  are  merged  in  those  of  the 
latter  affection.  Hence,  although  its  occurrence  as  a  complication 
of  rheumatism  is  so  frequent,  even  the  existence  of  such  a  disease 
has  been  known  only  within  a  few  years  past.  In  a  large  propor- 
tion of  cases  there  are  no  symptoms  which  attract  attention  to  the 
heart  as  the  seat  of  any  disease.  Examination,  however,  with  a 
view  to  determine  the  presence,  or  otherwise,  of  phenomena  which 
point  to  endocarditis,  may  elicit  symptoms  which  are  of  importance 
in  the  diagnosis.  These  symptoms  consist  of  pain  referable  to  the 
heart,  symptomatic  fever,  and  excited  action  of  the  organ,  or  palpi- 
tation. Symptoms  arising  from  obstruction  to  the  passage  of  blood 
through  the  orifices  of  the  heart  do  not  belong,  properly,  to  the 
symptomatology  of  endocarditis,  but  are  due  either  to  lesions  re- 
sulting from  endocardial  inflammation,  or  to  accidental  events, 
such  as  the  formation  of  coagula.  These  symptoms  have  been 
considered  in  preceding  chapters. 

Pain  is  very  rarely  a  prominent  symptom,  and  it  is  often  want- 
ing. When  present,  it  is  not  easy  to  refer  it  to  the  endocardium. 
except  b}"  taking  into  account  other  symptoms  and  the  physical 
signs.  The  pain  is  not  acute  or  lancinating,  but  dull,  obtuse,  er 
burning.  A  sense  of  uneasiness,  hardly  amounting  to  pain,  i* 
sometimes  referred  to  the  prrccordia.  The  suffering  from  the  affec- 
tion of  the  joints  is  usually  so  much  greater  than  the  pain  arising 
from  rheumatic  endocarditis,  that  the  patient  will  not  be  likely  t- 
speak  of  the  latter  until  interrogated  with  respect  to  it.  If  precor- 
dial pain  be  marked  in  cases  of  rheumatism,  there  is  reason  i: 
suspect  not  alone  endocarditis,  but  pericarditis  or  pleurisy,  an: 
these  affections  are  to  be  excluded  by  the  absence  of  other  symp- 
toms and  signs  before  concluding  that  the  pain  is  due  exclusively 
to  endocardial  inflammation. 

It  is  probable  that  inflammation  of  the  endocardium  alone  would 
generally  give  rise  to  more  or  less  febrile  movement.  But  in  cases 
of  rheumatic  endocarditis  it  is  difficult  to  say  how  much  of  tc-: 
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febrile  movement  is  symptomatic  of  the  cardiac  inflammation. 
Taken  alone,  this  symptom  is  in  no  wise  distinctive.  IF  febrile 
movement  be  suddenly  developed  or  increased  when  it  is  not 
referable  to  a  fresh  attack  of  any  of  the  joints,  or  to  inflammation 
seated  elsewhere,  it  is  fair  to  attribute  it  to  the  occurrence  of  endo- 
carditis, if  other  symptoms  and  signs  indicate  the  existence  of  this 
affection.  Febrile  movement,  under  the  circumstances  just  stated, 
should  excite  suspicion  of  the  occurrence  of  endocarditis,  and  lead 
to  careful  examination  with  reference  to  other  symptoms  and  signs. 
Endocardial  inflammation  may  excite  the  muscular  action  of  the 
heart,  inducing  a  species  of  palpitation.  Of  this  the  patient  may 
be  conscious  and  make  complaint;  and  it  is  apparent  to  the  hand 
placed  over  the  prajcordia,  and  also  by  the  pulse.  The  action  of 
the  heart  may  be  irregular,  as  well  as  unduly  excited.  The  force 
<■(  the  pulse  is  observed  in  some  instances  not  to  correspond  with 
the  activity  of  the  heart,  as  shown  by  the  impulse  felt  in  the 
prawordia.  These  symptoms,  occurring  in  the  course  of  acute 
rheumatism,  should  lead  to  the  suspicion  of  cardiac  disease,  which 
may  prove  to  be  endocarditis.  Like  the  other  symptoms,  these 
alone  are  of  little  value  as  distinctive  of  the  disease,  but,  taken  in 
connection  with  other  symptoms  and  sign3,  they  have  considerable 
significance. 

The  symptoms  which  have  been  mentioned  derive  their  import- 
ance, as  indicative  of  endocarditis,  chiefly  from  their  occurrence  in 
the  course  of  acuta  rheumatism.  The  clinical  history  of  idiopathic 
endocarditis,  based  on  analyses  of  recorded  cases  of  the  disease,  is 
yet  to  be  written.  The  information  obtained  by  physical  explora- 
tion is  more  important,  and  to  this,  attention  will  now  be  directed. 

K creased  extent  and  degree  of  dulness  on  percussion,  due  to 
faction  of  the  heart  and  accumulation  of  blood  within  its 
cavities,  is  considered  by  Bouillaud  and  others  as  a  physical  sign 
of  endocarditis.  Assuming  that  these  conditions  are  incident  to 
the  disease,  it  may  fairly  be  doubted  whether  the  cardiac  enlarge- 
ment often,  if  ever,  much  exceeds  the  limit  of  healthy  variations; 
and  if  the  size  of  the  heart  be  found  to  be  abnormal,  it  is  impossi- 
ble to  say  that  it  is  owing  to  an  existing  endocarditis,  unless  it 
bave  been  ascertained  by  previous  examinations  that,  prior  to  the 
25 
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present  attack,  there  was  no  enlargement  of  the  heart.  II,  by 
successive  explorations  from  day  to  Jay,  it  be  ascertained  that  the 
heart  becomes  enlarged,  as  it  were,  under  the  eyes  of  the  observer. 
and  it  be  clear  that  pericarditis  does  not  coexist,  the  increased  size 
may  be  attributed  to  endocardial  inflammation,  provided  other 
signs  and  the  symptoms  are  sufficient  for  the  diagnosis.  Ilow  far 
the  size  of  the  heart  undergoes  alterations  during  the  progress  of 
endocarditis  I  am  unable  to  say  from  my  own  observations:  but  it 
is  evident  that  percussion  cannot  afford  very  important  information 
with  reference  to  the  diagnosis  of  this  disease,  except  in  a  negative 
point  of  view,  i,  e.,  by  aiding  in  the  exclusion  of  other  cardiac 
affections,  more  especially  pericarditis.  In  this  point  of  view  it  if 
of  much  importance. 

Palpation  and  inspection  furnish  evidence  of  excited  action  of 
the  heart.  The  impulse  is  seen  and  felt  to  be  more  violent  than  in 
health,  or  out  of  proportion  to  the  amount  of  febrile  movement 
which  exists.  These  signs,  however,  are  present  in  but  a  certain 
proportion  of  cases,  and  may  continue  only  during  the  early  part 
of  the  disease.  Moreover,  abnormal  activity  of  the  heart,  giving 
rise  to  increased  force  and  extent  of  impulse,  is  sufficiently  commoa 
in  cases  of  functional  disorder,  irrespective  of  endocarditis.  The 
signs  furnished  by  these  methods  of  exploration,  aro,  therefore,  of 
little  value  except  as  associated  with  other  evidence  of  endocardiil 
inflammation. 

The  only  positive  proof  of  the  existence  of  endocarditis,  v  de- 
rived from  auscultation,  and  consists  mainly  in  the  presence  of  is 
endocardial  murmur.  Clinical  experience  has  established  the  bet 
that,  as  a  rule,  a  murmur  accompanies  inflammation  of  tbe  endo- 
cardium. This  murmur  is  usually  soft,  having  the  character  of  i 
bellows-sound,  and  is  systolic,  i.e.,  accompanies  the  first  or  syatolJe 
sound  of  the  heart.  It  is  not,  however,  developed  always,  and  per- 
haps but  rarely,  at  the  commencement  of  the  inflammation.  A 
certain  period  elapses  before  this  sign  i3  discovered,  and  this  period 
probably  varies  in  different  cases.  It  is  not  easy  to  determine  the 
interval  in  many  instances,  since  the  existence  of  endocarditis  is  not 
positively  determinable  prior  to  the  production  of  a  bellowsmui 
mur.  An  approximation  to  correctness  of  observation  with  respect 
to  this  point,  is  obtained  by  ascertaining  the  duration  of  the  symp- 
toms which  poiut  to  cardiac  disease,  anterior  to  the  development  of 
the  murmur.  The  average  duration  of  inflammation  before  mur- 
mur occurs,  is  yet  to  be  determined.     Dr.  Richardson  found  that  a 
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murmur  invariably  followed  the  symptoms  of  endocarditis  arti- 
ficially induced  in  inferior  animals,  the  interval  varying  in  his 
different  experiments.  We  are  not,  however,  warranted  in  stating 
that  endocarditis  never  exists  without  a  murmur  being  prod  need, 
sooner  or  later,  during  the  progress  of  the  disease.  The  exceptions 
to  the  rule  are  probably  quite  rare,  but  this  i3  a  point  to  be  settled 
more  definitely  by  future  researches. 

It  is  needless  to  remark  that  an  endocardial  murmur  is  not,  in 
itself,  evidence  of  existing  endocarditis.  Murmur  occurs  in  con- 
nection with  valvular  lesions  which  have  taken  place  as  remote 
effects  of  inflammation,  or  as  results  of  other  causes.  It  occurs  in 
consequence  of  blood -changes,  independently  of  an  inflammatory 
affection  or  any  organic  disease  of  the  heart.  The  inquiry  then 
arises,  what  are  the  circumstances  which,  taken  in  connection  with 
tlie  presence  of  a  murmur,  render  it  a  diagnostic  criterion  of  endo- 
carditis? This  inquiry,  from  its  obvious  practical  bearing,  claims 
careful  attention. 

The  development  of  a  murmur  in  the  course  of  acute  rheumatism, 
in  conjunction  with  symptoms  denoting  cardiac  inflammation,  ren- 
ders it  almost  certain  that  endocarditis  has  occurred.  If,  after  the 
lapse  of  several  days,  an  endocardial  murmur  be  detected,  which 
previous  explorations,  made  with  sufficient  care,  have  failed  to 
discover,  the  practitioner  should  conclude  that  it  is  a  sign  of  endo- 
carditis. This  conclusion  is  rendered  more  positive,  if  increased 
febrile  movement,  excited  action  of  the  heart,  or  pain  in  the  prse- 
cordia,  are  observed  to  precede  or  accompany  the  development  o1" 
the  murmur.  But  it  will  happen  not  infrequently  that  a  murmur 
is  present  when  the  patient  first  comes  under  observation.  This  is 
the  case  especially  in  hospital  practice,  patients  being  admitted 
after  rheumatism  has  continued  already  for  a  greater  or  less  period. 
It  happens  also  in  private  practice,  since  endocarditis  may  occur  at 
the  very  commencement  of  an  attack  of  rheumatism,  and  may  even 
precede  it.  The  difficulty,  in  these  instances,  is  to  determine  that 
the  murmur  has  been  recently  developed.  It  may  have  existed 
prior  to  the  attack  of  rheumatism,  being  dependent  on  some  organic 
mischief,  or  on  inorganic  morbid  conditions.  There  is  strong 
ground  for  suspecting  that  the  murmur  pre-existed,  if  the  patient 
have  had  rheumatism  before.  This  difficulty  is  sometimes  insuper- 
able; but  with  reference  to  it,  several  points  are  to  be  considered. 
A  murmur  due  to  endocarditis  is  generally  referable  to  the  mitral 
in  other  words,  it  is  cither  limited  to,  or  heard  with  greatest 
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intensity  over,  or  near  the  point  or  the  apex-beat  of  the  heart.  It 
has  "been  seen  that  in  rheumatic  endocarditis,  the  in  Ham  mat  ion  is 
seated  especially  at  the  mitral  valve,  and  clinical  observation  show* 
that,  in  moat  instances,  the  murmur  emanates  from  this  situation. 
The  fact  of  the  murmur  being  mitral,  shows  that  it  is  not  inorganic, 
since  an  inorganic  murmur,  in  tlie  vast  majority  of  cases,  if  not  inrn- 
riably,  is  produced  at  the  arterial  orifices.  If,  however,  the  murmur 
in  question  be  aortic,  other  circumstances  are  to  be  taken  into 
account  in  determining  that  it  ia  not  inorganic.  These  < 
stances  have  been  considered  in  a  preceding  chapter.' 
determined  that  the  murmur  is  not  inorganic,  the  question  tin 
whether  it  be  due  to  valvular  lesions  which  have  existed  I 
greater  or  less  period,  or  whether  it  denote  an  existing  end>- 
ditis.  Valvular  lesions  lead  to  enlargement  of  the  heart.  No' 
the  heart  be  found  to  be  enlarged,  it  ia  probable  that  the  murmur 
proceeds  from  valvular  lesions.  Endocarditis,  it  ia  true,  may  oo:nr. 
and  is  perhaps  more  likely  to  occur,  in  cases  of  rheumatism,  whets 
the  heart  is  already  affected  with  organic  disease,  but,  under  that 
circumstances,  the  murmur  cannot  be  considered  as  a  sign  of  endo- 
carditis. On  the  other  band,  if  the  heart  be  not  enlarged,  th* 
chances  are  in  favor  of  the  murmur  being  due  to  endocarditis. 
eapecially  if  the  symptoms  render  the  existence  of  the  latter  pro 
bable.  Another  point  relates  to  the  murmur  itselT,  assuming  thai  it 
is  referable  to  the  mitral  orifice.  A  murmur  due  to  existing  endo- 
carditis is  soft,  usually  not  intense,  and  limited  to  a  circa  inscribed 
space.  Roughness  and  great  intensity  denote  valvular  leekm- 
Difrusion  of  the  murmur  over  the  left  lateral  and  posterior  surface* 
of  the  chest,  indicates  lesions  which  permit  free  regurgiuiinti 
Diastolic  murmurs  are  usually,  if  not  always,  due  to  valrnlir 
lesions;  consequently,  a  systolic  murmur  cannot  be  considered  at 
a  sign  of  endocarditis,  if  a  diastolic  murmur  be  also  present.  1u( 
previous  occurrence  of  rheumatism  is  to  be  taken  into  accotroi 
Other  things  being  equal,  the  chances  that  a  murmur  proceed* 
from  endocardial  inflammation  are  more  if  rheumatism  have  ■<* 
occurred  previously.  Attention  to  these  points  will  enable  ta* 
practitioner  to  decide,  not  always  with  positiveness,  bat  with  an 
approximation  toward  certainty,  whether  a  murmur  be,  or  he  not 
significant  of  endocarditis. 

A  murmur  developed  by  endocarditis  generally  continues  M* 


1   Vide  page  202, 


AUSCULTATION   IN   ENDOCARDITIS.  389 

only  during  the  continuance  of  the  disease,  but  ever  afterward. 
There  are  exceptions  to  this  rule.  I  have  known,  in  several 
instances,  a  mitral  murmur  to  disappear  entirely  after  recovery 
from  rheumatic  endocarditis,  when,  during  the  progress  of  the 
disease,  and  for  some  time  afterward,  it  had  been  well  marked  and 
constant.  This  is  to  be  accounted  for  by  supposing  that  the  swell- 
ing of  the  valves  diminishes,  the  deposits  of  lymph  and  fibrin  are 
gradually  disintegrated  and  washed  away,  and  the  endocardial 
surface  is  rendered  smooth  by  the  currents  of  blood,  so  that  the 
physical  conditions  for  the  production  of  murmur  are  no  longer 
present.  But  in  the  majority  of  cases  the  murmur  not  only  per- 
sists, but  increases  rather  than  diminishes  in  intensity,  in  proportion 
as  valvular  lesions  become  more  and  more  declared.  It  may  con- 
tinue, however,  for  many  years  without  any  notable  alteration. 

What  are  the  physical  conditions  incident  to  endocarditis  which 
give  rise  to  a  murmur?  It  is  probably  due  to  roughness  of  the  endo- 
cardial membrane  covering  the  valves,  produced  by  the  deposits  of 
lymph  and  fibrin.  It  has  been  conjectured  that,  in  consequence  of 
spasmodic  action  of  the  papillary  muscles,  the  mitral  valve  fails  to 
fulfil  its  function,  and  regurgitation  takes  place.  This  is  incon- 
sistent with  the  constancy  of  the  murmur  and  its  persistence  after 
recovery  from  the  endocarditis.  It  is  not  necessary  to  assume  the 
occurrence  of  regurgitation  in  order  to  account  for  a  mitral  systolic 
murmur.  The  murmur  is  produced  in  the  ventricle,  in  other  words, 
it  is  intra-ventricular,  although  emanating  from  the  mitral  orifice. 
The  presence  of  the  solid  products  of  inflammation  is  sufficiently 
adequate  to  explain  the  occurrence  of  the  soft,  feeble  and  circum- 
scribed murmur  which  characterizes  endocarditis.1 

The  heart-sounds  may  present  certain  abnormal  modifications  in 
endocarditis.  Reduplications  are  sometimes  observed.  One  or 
both  of  the  sounds,  the  first  sound  more  especially,  may  be  less 
distinct  than  in  health.  The  first  sound  may  be  wanting.  Dr. 
Richardson,  in  his  experiments,  found  that  the  first  sound  frequently 
disappeared  for  some  time  before  a  murmur  was  developed.    It  is 

1  I  should  add  that  I  have  observed  a  mitral  systolic  murmur  to  disappear  before 
the  termination  of  rheumatism.  I  have  even  noted  the  existence  of  this  murmur 
during  one  day  only,  careful  auscultation  failing  to  discover  any  the  day  previous 
and  subsequently.  But  in  this  case  it  seems  to  me  more  reasonable  to  attribute 
the  production  of  the  murmur  to  the  deposit  of  fibrin  or  lymph  which  was  soon 
washed  away  by  the  currents  of  blood,  than  to  spasmodic  action  of  the  papillary 
muscles. 


890         INFLAMMATORY  AFFECTION8   OF   THE   HEART. 

not  difficult  to  conceive  of  this  in  view  of  the  great  swelling  of  the 
auriculo-ventricular  valves  which  he  observed  when  the  animals 
were  killed  during  the  early  stage  of  the  inflammation — the  seg- 
ments resembling  an  injected  uvula,  and  lying  so  close  to  each  other 
that,  when  the  heart  was  contracting,  they  must  have  cushioned 
against  each  other,  fulfilling  their  office  of  preventing  regurgitation 
without  tension  or  movement.  Theoretically,  it  would  be  expected 
that  the  mitral  valvular  element  of  the  first  sound  should  be  lessened 
or  extinguished,  the  tricuspid  valvular  element  remaining  unim- 
paired. It  is  not  improbable  that  this  change  may  precede  the 
development  of  a  murmur,  and  thus  be  of  value  as  an  earlier  phy- 
sical sign  than  the  latter.  With  respect  to  this  point  I  cannot 
speak  from  clinical  observation. 


Diagnosis  of  Endocarditis. 

The  diagnosis  of  endocarditis  rests  on  physical  evidence.  It  u 
impossible  to  determine  the  existence  of  the  disease  by  means  of 
the  symptoms  alone ;  it  is  therefore  necessarily  overlooked  by  those 
who  do  not  employ  physical  exploration.  The  evidence  consists  in 
the  development  of  an  endocardial  murmur,  in  connection  with 
symptoms  which  corroborate  its  significance.  In  a  certain  propor- 
tion of  cases,  the  diagnosis  may  be  made  with  positiveness.  When 
the  development  of  a  murmur  is  a  matter  of  observation,  under 
circumstances  which  render  the  occurrence  of  the  disease  probable, 
there  is  no  room  for  doubt.  The  diagnosis  is  less  easy,  often  diffi- 
cult, and  sometimes  impossible,  in  cases  in  which  the  newness  of  a 
murmur  is  to  be  determined,  not  by  observation,  but  inferentially. 
When  this  is  the  case,  the  practitioner  is  liable  to  err,  on  the  one 
hand,  in  basing  his  diagnosis  on  the  presence  of  a  murmur  which 
is  not  newly  developed,  and,  on  the  other  hand,  in  attributing  i 
newly-developed  murmur  to  other  conditions  than  an  existing  in- 
flammation. 

In  a  patient  who  presents  unequivocal  evidence  of  valvular 
lesions,  the  diagnosis  of  endocarditis  is  extremely  difficult,  and  oftea 
impossible.  How  is  the  practitioner  to  determine  that  murmur?. 
under  these  circumstances,  are  due  to  existing  inflammation,  an-1 
not  to  the  valvular  lesions?  It  is  possible,  if  a  case  have  bee:, 
under  observation  previously,  that  certain  changes  in  the  situation 
and  character  of  the  murmur  may  be  fairly  attributable  to  super- 
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induced  endocarditis,  but  this  will  happen  iD  only  a  small  propor- 
tion of  instances.  I  have  met  with  cases  repeatedly  in  which 
murmurs  connected  with  old  valvular  lesions  have  been  considered 
as  evidence  of  inflammation,  and  a  course  of  treatmeut  pursued 
which  was  highly  prejudicial  to  the  welfare  of  the  patients.  But 
the  error,  in  these  instances,  proceeded  from  a  very  imperfect  know- 
ledge of  the  diseases  of  the  heart.  A  question  as  to  the  existence 
of  endocarditis  in  connection  with  long  standing  organic  disease, 
can  hardly  arise  except  during  an  attack  of  acute  rheumatism. 
Not  infrequently,  under  these  circumstances,  the  question  does  arise. 
A  patient  has  had  one  or  more  previous  attacks  of  rheumatism, 
which  have  led  to  organic  disease  of  the  heart,  A  fresh  attack 
occurs.  The  symptoms  and  signs  referable  to  the  heart  may  be 
due  wholly  to  the  pre-existing  organic  disease,  or  they  may,  iu  part, 
proceed  from  new  physical  conditions  incident  to  an  existing  endo- 
cardial inflammation.  To  determine  positively  with  respect  to 
this  point,  is  certainly  one  of  the  most  difficult  problems  in  diag- 
nosis. The  problem,  in  fact,  cannot  be  solved  with  positlvenesa. 
Cases  of  organic  disease  of  heart,  therefore,  are  to  be  excluded  from 
the  category  of  those  in  which  a  diagnosis  is  generally  practicable. 
Idiopathic  endocarditis  is  certainly  one  of  the  rarest  of  diseases. 
But,  as  already  stated,  there  is  reason  to  believe  that  it  occurs, 
especially  in  children,  when  it  U  not  recognized.  It  would  perhaps 
be  discovered  in  some  instances  in  which  it  is  overlooked,  if  prac- 
titioners, in  the  6rst  place,  were  more  generally  qualified  to  employ 
physical  exploration,  and,  in  the  second  place,  if  it  were  more  tIil- 
custom  to  auscultate  the  heart  even  when  the  symptoms  do  not 
point  distinctly  to  disease  of  that  organ.  Is  the  diagnosis  of  idio- 
pathic endocarditis  practicable?  An  endocardial  murmur  i 
oped  under  the  observation  of  the  practitioner,  preceded  and  ac- 
companied by  pain  or  uneasiness  in  the  precordial  region,  febrile 
movement  and  excited  action  of  the  heart,  other  affections  which 
might  give  rise  to  these  symptoms  being  exclude!,  would  warrant 
a  positive  diagnosis.  It  is,  however,  hardly  to  be  expected  that 
this  combination  of  circumstances  will  often  be  presented  in  prac- 
tice. The  symptoms  will  not  he  so  well  declared,  and  at  the  first 
examination  a  murmur  may  bo  found,  the  previous  duration  of 
which  is  indeterminate.  I  confess  that  I  have  no  fcaowi 
idiopathic  endocarditis,  derived  from  the  clinical  study  of  th 
ease,  and  older,  as  well  as  better  observers  have  made  the  same 
in.    Dr. Stokes  remarks  with  reference  to  this  subject:  "In 
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truth,  we  rarely  meet  with  a  case  of  simple,  idiopathic  endocarditis 
fit  to  be  considered  as  a  type  of  the  signs  and  symptoms  of  the 
disease.    Such  a  case,  at  least,  has  never  occurred  to  me."1 

Pericarditis  is  so  frequently  associated  with  endocarditis,  that  the 
existence  of  the  former  renders  the  coexistence  of  the  latter  highly 
probable.  But  in  some  instances  of  endo-pericarditis,  an  endocar- 
dial murmur  may  be,  for  a  time,  wanting,  being  obscured  by  the 
friction-sound,  or  the  heart  being  too  much  weakened  by  the  com- 
pression of  liquid  effusion  to  produce  it.  On  the  other  hand,  tbe 
pressure  of  liquid  effusion  and  lymph  on  the  large  vessels  within 
the  pericardium  has  been  supposed  to  give  rise,  in  some  instances, 
to  murmur  at  the  arterial  orifices.  Of  course  when  pericarditis 
exists,  symptoms  referable  to  the  heart  are  of  no  value  as  respects 
the  diagnosis  of  endocarditis.  The  combination  of  inflammation  of 
the  lining  and  investing  membrane  of  the  heart  is  more  serious 
than  either  affection  singly ;  but  happily,  the  diagnosis  of  endocar- 
ditis, under  these  circumstances,  although  it  affects  the  prognosis, 
does  not  influence  materially  the  treatment. 


Prognosis  in  Cases  of  Endocarditis. 

What  is  to  be  said  under  this  head  has  been  anticipated  in  the 
foregoing  remarks.  The  prognosis,  as  regards  immediate  danger 
to  life,  and  oven  the  continuance  of  symptoms  which  occasion  in- 
convenience, is  favorable.  Recovery  in  most  instances  appears  to 
be  complete.  It  is  possible  that  the  inflammation  may  become 
chronic  and  persist  for  an  indefinite  period.  This  may  be  suspected, 
if  the  patient  complain  of  uneasiness  in  the  praecordia,  and  the 
action  of  the  heart  continues  unduly  excited.  But  our  knowledge 
of  chronic  endocarditis  is  not  sufficient  to  furnish  grounds  for  dis- 
criminating between  it  and  valvular  lesions  resulting  from  changes 
which  take  place  after  inflammatory  action  has  ceased.  Hence, 
there  is  no  advantage  in  treating  of  acute  and  chronic  endocarditis 
separately.  Certain  contingent  or  accidental  events,  of  a  serious 
nature,  to  which  reference  has  been  already  made,  are  liable  to 
occur  during  the  progress  of  endocarditis.  These  are,  the  form* 
tion  of  coagula;  the  detachment  of  masses  of  fibrin  or  lymph,  con- 
stituting emboli;  the  admixture  of  disintegrated  solid  deposits,  and 

1  Op.  cit.,  Am.  ed.,  p.  IIS. 
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purulent  infection  of  the  blood.  Clinical  observation,  however, 
shows  that  in  a  large  majority  of  cases  of  endocarditis,  recovery 
takes  place  without  serious  accidents;  the  symptoms  referable  to 
the  heart,  if  any  were  present,  disappear,  leaving  the  patient  ex- 
posed to  the  evils  arising  from  valvular  lesions  which  may  become 
K loped  at  a  period  more  or  less  remote. 
le  objects  of  treatment  in  pericarditis  and  endocarditis  are  not 
in  all  respects  similar.  In  pericarditis,  the  compression  of  the  heart 
by  the  accumulation  of  liquid  within  the  pericardial  sac  is  a  source 
of  distress  and  danger.  To  prevent  this  accumulation,  and  promote 
its  removal,  arc  important  therapeutical  end3.  In  endocarditis,  the 
action  of  the  heart  is  free  from  all  mechanical  restraint.  In  peri- 
carditis, the  inflammation  is  more  generally  diffused,  and  a  greater 
effect  is  produced  upon  the  muscular  walls,  first  by  excitation,  and 
afterwards  by  paralysis.  In  endocarditis,  the  inflammation  is  seated 
especially  in  the  membrane  connected  with  the  valves  and  oriflces, 
where  it  is  not  in  contact  with  the  muscular  walls,  and  the  latter 
are  consequently  affected  in  a  less  degree.  In  pericarditis,  the  aim 
of  the  practitioner  is  often  to  avert  impending  death.  In  endocar- 
ditis, there  is  little  fear  of  a  fatal  result.  But  although  the  two 
affections  are  so  dissimilar  in  many  respects,  the  general  principles 
of  management  are  in  a  great  measure  alike  applicable  to  both. 

The  therapeutical  indications  in  the  treatment  of  endocarditis 
relate  mainly  to  the  alterations  to  which  the  membrane  is  exposed, 
and  to  the  products  of  inflammation.  The  objects  are  to  lessen, 
as  far  as  possible,  the  local  effects  of  the  inGammation,  to  aid  in 
restoration  from  these  effects,  and  thus  protect  the  organ  from  the 
remote  consequences  arising  from  incurable  and  progressive  un- 
soundness. These  objects  embrace  measures  having  in  view  abate- 
ment of  the  intensity  of  the  inflammation,  abridging  its  duration, 
limiting  the  exudation  of  lymph  and  the  precipitation  of  fibrin,  and 
effecting  the  removal  of  solid  deposits.  The  measures  for  these 
ends  are  those  which  were  involved  in  the  treatment  of  pericarditis, 
viz.,  bloodletting  and  other  antiphlogistic  measures,  mercurializa- 
tion,  opium,  sedatives,  eliminatives,  and  counter-irritation. 

In   the  employment  of  bloodletting,  the  practitioner  is  to  be 
ided  by  the  same  indicating  and  contra-indicating  circumstances 
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as  in  other  inflammations.  This  remedy  is  indicated,  and  the  ex- 
tent to  which  it  is  to  be  carried  is  to  be  regulated  by  the  apparent 
intensity  of  the  inflammation,  the  state  of  the  vascular  system,  the 
constitution  of  the  patient,  and  its  immediate  effects.  It  is  contra- 
indicated  by  weakness  of  the  circulation,  feebleness  of  constitution, 
anaemia,  and  when,  upon  trial,  want  of  tolerance  of  the  remedy  is 
apparent.  The  indications  are  present  in  a  certain  proportion  of 
the  cases  of  idiopathic  and  rheumatic  pericarditis,  but  rarely,  if 
ever,  when  the  disease  is  developed  in  connection  with  Bright's 
disease.  The  remarks  with  respect  to  this  remedy  in  pericarditis 
are,  in  general,  here  applicable;  but  the  danger  incident  to  the 
injudicious  employment  of  bloodletting  is  greater  in  pericarditis,  in 
view  of  the  tendency  of  the  latter  to  induce  weakness  and  paralysis 
of  the  heart.  Aside  from  the  effect  of  bloodletting  in  diminishing 
the  intensity  of  inflammatory  action,  it  may  be  useful  by  lessening 
the  labor  which  the  heart  has  to  perform,  and  preventing  the  accu- 
mulation of  blood  within  its  cavities.  Bloodletting  in  endocarditis, 
as  in  other  inflammations,  is  to  be  employed  only  during  the  early 
part  of  the  disease.  It  is  not  called  for  by  the  disease  per  se,  but 
by  the  circumstances  attendant  on  the  disease.  General  or  local 
bloodletting  may  be  employed,  the  latter  when  it  is  not  desired  to 
abstract  a  large  quantity  of  blood,  or  to  withdraw  it  rapidly.  In 
most  instances  the  indications  for  bloodletting  will  be  fulfilled  by 
leeching  or  cupping. 

The  measures  which,  in  conjunction  with  bloodletting,  constitute 
the  antiphlogistic  treatment,  are  purgation  and  low  diet.  Purgative 
remedies  may  be  employed  as  a  means  of  depletion  when  circum- 
stances contra-indicate  bloodletting.  The  saline  purgatives  are  best 
suited  for  this  purpose.  Depletion  is  also  effected  indirectly  by 
limiting  the  supply  of  nutriment.  These  measures,  as  well  as 
bloodletting,  are  appropriate  to  the  early  period  of  the  inflamma- 
tion. It  is,  to  say  the  least,  useless  to  continue  them  after  the 
inflammation  has  continued  sufficiently  long  to  produce  all  the 
immediate  local  effects  to  which  it  is  likely  to  give  rise.  After  the 
lapse  of  a  few  days  from  the  date  of  the  attack,  they  are  not  indi- 
cated more  than,  for  example,  in  the  second  or  exudation  stage  of 
pneumonia. 

Mercury  is  generally  regarded  as  a  highly  important  remedy  in 
endocarditis,  from  its  supposed  power  in  controlling  the  processes 
of  inflammation,  restraining  exudation,  diminishing  the  tendency 
to  the  deposit  of  fibrin,  and  promoting  absorption  of  the  products 
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of  inflammation.  Although  its  efficacy  in  these  several  ways  has 
doubtless  been  much  exaggerated,  we  are  not  authorized  to  say 
that  it  is  in  no  degree  useful ;  and  the  evils  or  inconveniences  of 
careful  mercurialization  are  trivial  in  comparison  with  even  a  small 
amount  of  usefulness.  It  is  probable  that  all  the  benefit  to  be  ob- 
tained from  this  remedial  agent  is  secured  by  pushing  it  cautiously 
to  the  extent  of  producing  slight  ptyalism.  It  should  not  be  car- 
ried beyond  this  effect,  nor  continued  after  this  effect  is  induced.  It 
is  needless  to  add  that  mercurialization  is  improper  in  this  disease 
under  the  same  circumstances  which  contra-indicate  it  in  pericarditis 
or  other  inflammations. 

The  pain  in  endocarditis  is  rarely  sufficient  to  call  for  opiates. 
But  it  is  fair  to  infer  from  the  apparent  usefulness  of  opium  in 
inflammations  affecting  analogous  structures,  that  it  is  a  useful 
remedy  in  this  disease.  It  is  also  indicated,  as  a  sedative,  when 
the  action  of  the  heart  is  unduly  excited. 

Other  sedatives,  such  as  digitalis,  antimony  in  small  doses,  or 
the  veratrum  viride,  may  sometimes  be  useful  in  reducing  the 
excited  action  of  the  heart.  They  should  not  be  carried  to  the 
extent  of  weakening  the  heart's  action,  for,  although  there  is  not  so 
much  immediate  danger  from  this  effect  as  in  pericarditis,  it  must 
be  unfavorable  by  preventing  the  completeness  of  the  ventricular 
contractions  and  favoring  the  accumulation  of  blood  in  the  cavities 
of  the  heart. 

Eliminative  remedies  are  indicated  in  endocarditis  on  precisely 
the  same  grounds  and  to  the  same  extent  as  in  pericarditis,  when 
the  disease  occurs  in  connection  with  acute  rheumatism  or  with 
Bright's  disease.  The  treatment  in  the  latter  affections  which  is 
most  effective  in  removing  from  the  blood  the  poisonous  principles 
giving  rise  to  local  inflammations  will  prove  most  effectual  in  pre- 
venting the  development  and  the  persistence  of  endocarditis.  The 
remarks  under  this  head  in  connection  with  pericarditis  are  equally 
pertinent  to  the  present  subject,  and  need  not  be  repeated.  Certain 
facts  observed  by  Dr.  Richardson  in  his  experiments  are  interesting 
with  reference  to  the  effect  of  eliminative  remedies.  In  about  twelve 
hours  after  the  injection  of  the  lactic  acid  solution  into  the  perito- 
neum, when  the  symptoms  denoting  the  commencement  of  endo- 
carditis became  developed,  if  the  animal  was  freely  purged  or  passed 
a  large  quantity  of  urine,  the  symptoms  all  subsided,  and  renewal 
of  the  injection  was  necessary  in  order  to  sustain  the  effect. 

Counter-irritants,  viz.,  sinapisms,  blisters,  pustulation  with  croton 
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oil,  and  stimulating  liniments,  arc  indicated  in  the  treatment  of 
endocarditis  as  in  pericarditis,  the  only  difference  between  the  two 
affections  as  regards  the  application  of  these  remedies  consisting  in 
the  fact  that  in  pericarditis  the  absorption  of  liquid  effusion  may 
be  promoted  by  vesication,  while  in  endocarditis  this  is  not  an 
object  of  treatment 

Regarding  the  treatment  of  endocarditis  from  another  point  of 
view,  viz.,  with  reference  to  the  objects  or  indications  which  are 
presented  during  the  progress  of  the  disease,  the  measures  which 
have  been  mentioned  may  be  recapitulated,  and  some  additional 
points  relating  to  the  management  noticed. 

Bearing  in  mind  the  frequent  occurrence  of  the  disease  in  the 
course  of  acute  rheumatism,  it  is  an  indication  to  endeavor  to  pre- 
vent its  development.  Without  discussing  the  treatment  of  rheu- 
matism, it  is  sufficient  to  say  that  measures  which  eliminate  the 
materies  morbi  from  the  blood  are  those  which,  rationally  considered, 
must  prove  most  efficient  in  the  way  of  prophylaxis.  These 
remarks  are  also  applicable  to  the  prevention  of  endocarditis  in 
cases  of  Bright's  disease. 

At  the  commencement  of  endocarditis,  and  during  the  early  part 
of  the  disease,  it  is  an  object  of  treatment  to  diminish  the  intensity 
of  the  inflammation.  This  object  is  important  not  on  account  of 
any  immediate  danger  to  life,  however  intense  the  inflammation, 
but  in  order  to  limit  its  local  effects,  more  especially  as  regards  the 
products  of  exudation.  The  means  for  accomplishing  this  object 
are  essentially  those  which  are  regarded  as  useful  at  the  onset  and 
during  the  early  stage  of  inflammation  affecting  analogous  struc- 
tures. They  consist  of  local  or  general  bloodletting  in  certain 
cases,  saline  purgatives,  and  low  diet.  In  pursuing  these  measures, 
the  practitioner  is  to  be  guided,  not  by  the  mere  fact  that  endocar- 
ditis exists,  but  by  the  associated  circumstances  in  individual  cases, 
giving  due  consideration  to  those  which  may  contra-indicate  blood- 
letting and  other  modes  of  depletion.  These  measures  are  not  to 
be  employed  or  continued  when  the  inflammation  has  existed  for 
several  days,  the  immediate  local  effects  of  the  inflammatory  pro- 
cess having  then  already  taken  place,  so  far  as  these  are  dependent 
on  the  intensity  of  the  inflammation. 

Assuming  that  mercury  exerts  any  influence  to  limit  inflamma- 
tory exudation,  it  is  indicated  at  the  commencement  of  the  disease, 
and  the  special  effects  of  this  remedy  should  be  induced  as  speedily 
as  possible,  discontinuing  it  so  soon  as  these  effects  are  produced. 
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Tlie  solid  deposits  incident  to  endocarditis  having  bet 
consist,  in  part,  of  coagulated  fibrin  derived  from  the  blood  con- 
tained within  the  cavities  of  the  heart,  and  this  effect  being  in  a 
measure  dependent  on  an  excess  of  fibrin  in  the  blood,  especially 
when  the  disease  occurs  during  the  course  of  acute  rheumatism,  it 
is  a  rational  indication  to  endeavor  to  diminish  the  quantity  of 
fibrin  (hyperinosis)  by  therapeutical  measures.  Mercury,  and  alka- 
line remedies  have  been  supposed  to  fulfil  this  indication,  but  their 
efficiency  cannot  be  considered  as  established.  Physiological  ex- 
periments which  ahow  the  destruction  of  fibrin  in  the  liver  and 
kidneys,  suggest  the  inquiry  whether  remedies  exciting  the  func- 
tions of  these  organs  may  not  be  useful  by  reducing  an  abnormal 
proportion  of  fibrin  in  the  blood,1 

It  is  probable  that  more  or  less  of  the  solid  deposits  which  tnkc 
place  in  endocarditis  are  removed  by  absorption.  Mm  dspOHtt 
beneath  the  endocardial  membrane  can  only  be  removed  in  tliis 
way.  Those  occurring  on  the  free  surface  of  the  membrane,  may 
be  removed,  partly  or  entirely,  by  the  friction  of  the  blood  in 
motion.  If  it  be  possible  to  promote  absorption  of  the  product*  of 
inflammation  by  remedies,  these  are  obviously  indicated,  inasmuch 
as  the  remote  evils  of  the  disease  arise,  in  a  great  measure,  from 
the  permanence  of  the  deposits.  Mercury  and  the  iodide  of  potas- 
sium are  considered  as  useful  in  fulfilling  tills  indication. 

Pain  in  some  cases,  and  more  frequently  excited  action  of  Uie 
heart,  call  for  opium.  This  remedy,  there  13  reason  to  believe,  is 
useful  in  this,  as  in  other  inflammations,  not  merely  as  a  palliative 
of  suffering  and  a  sedative,  but  from  a  power  of  controlling,  to 
some  extent,  the  inflammatory  processes.  Other  cardiac  sedatives, 
such  as  digitalis,  antimony,  and  the  veratrum  viride,  are  indicated 
by  excited  action  of  the  heart,  but  they  are  to  be  employed  with 
circumspection,  so  as  not  to  weaken  unduly  the  muscular  power  of 
the  organ. 

It  is  an  important  object  of  treatment  to  prevent  the  persistence 
of  endocarditis  after  it  has  existed  i'or  several  days,  and  its  intensity 
is  diminished.  Counter-irritant  applications  are  indicated  for  this 
object.  It  is  probable  that  these  exert  more  or  less  effect  in 
hastening  the  complete  disappearance  of  the  inflammation. 
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The  indications  during  convalescence,  and  subsequently,  are 
essentially  the  same  as  during  and  after  recovery  from  other  in- 
flammations affecting  important  organs.  Avoidance  of  causes 
which  may  reproduce  the  affection  is  important.  The  powers  of 
the  heart  should  not  be  unduly  tasked  by  violent  exercise,  abuse 
of  stimulants,  or  excesses  of  any  kind.  It  may  be  doubted  whether 
an  amount  of  physical  activity  necessary  to  vigorous  health,  be  un- 
favorable as  regards  the  liability  to  organic  disease.  A  restricted 
diet,  habits  of  inactivity  and  other  measures  calculated  to  enfeeble 
the  system,  are  more  likely  to  hasten  than  postpone  the  develop- 
ment of  structural  lesions.  It  is  injudicious  to  lead  the  patient  to 
anticipate  the  occurrence  of  remote  evils  which  he  may  escape,  and 
against  which,  at  all  events,  he  cannot  be  forearmed  by  being  fore- 
warned. The  moral  effect  of  looking  forward  to  organic  disease  of 
heart  may  prove  unfavorable  to  a  condition  of  mind  and  body 
which  is  not  only  conducive  to  present  comfort,  but  affords,  in 
some  degree,  a  protection  against  the  danger  to  be  apprehended. 

In  concluding  these  remarks  on  the  treatment  of  endocarditis, 
two  or  three  practical  points  remain  to  be  noticed.  In  a  pretty 
large  proportion  of  cases  the  inflammation  is  not  intense ;  it  is  evi- 
dently subacute,  at  least  as  represented  by  the  symptoms.  These 
are  so  far  from  being  prominent,  that  the  disease  is  habitually  over- 
looked by  those  who  do  not  resort  to  physical  exploration,  and  its 
occurrence  was  unknown  prior  to  the  application  of  auscultation 
to  the  study  of  cardiac  affections.  In  these  cases  the  expediency 
of  very  active  therapeutical  interference  is  doubtful.  Bloodletting 
and  other  reduoing  measures  are  of  questionable  propriety,  and  the 
tendency  to  employ  heroic  remedies,  or  to  push  them  too  far,  in 
view  of  remote  evils,  is  to  be  resisted.  Here,  as  in  other  forms  of 
disease,  as  much  injury  may  be  done  by  excessive  as  by  insufficient 
treatment.  Another  point  relates  to  the  period  when  the  inflam- 
mation has  ceased,  and,  consequently,  the  indications  for  treatment 
having  reference  to  inflammation  are  no  longer  present.  It  is  not 
always  easy  to  determine  when  this  period  arrives.  But  it  is  im- 
portant to  warn  the  practitioner  against  attaching  undue  import- 
ance to  the  continuance  of  an  endocardial  murmur.  This  will  he 
likely  to  persist,  although  the  inflammation  does  not  continue,  for 
an  indefinite  time,  and  generally  ever  afterwards.  The  persistence 
of  the  murmur  is  no  proof  of  inflammation,  and  does  not,  of  itself 
indicate  the  need  of  therapeutical  measures.  The  symptoms  must 
be  relied  upon  in  determining  the  intensity  of  the  inflammation 
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during  the  course  of  the  disease,  and  the  period  of  its  cessation. 
The  latter  is  declared  bj  the  disappearance  of  pain  or  uneasiness 
in  the  pnecordia,  absence  of  febrile  movement,  and  quietude  of  the 
heart's  action.  Finally,  the  importance  of  not  attributing  to 
carditis  the  symptoms  which  may  be  associated  with  an  endocardial 
murmur  in  cases  of  organic  disease  is  to  be  enforced.  I  have  met 
repeatedly  with  instances  of  valvular  lesions  of  long  standing,  in 
which  bloodletting,  low  diet,  mercurial ization,  etc.,  had  been  em- 
ployed with  a  view  to  combat  existing  inflammation.  It  is  import- 
ant to  avoid  this  error,  since,  in  a  largo  proportion  of  the  cases  of 
organic  disease  of  heart,  these  therapeutical  measures  are  injurious. 


MYOCARDITIS. 


Inflammation  of  the  muscular  structure  of  the  heart  constitutes 
the  affection  called  carditis  or  myocarditis.  Treating  of  this  affec- 
tion so  far  as  it  is  of  interest  and  importance  to  the  physician,  in  a 
practical  point  of  view,  a  brief  consideration  will  suffice,  without 
any  formal  subdivision  of  the  subject. 

The  muscular  substance  of  the  heart  is  the  seat  of  inflammation 
much  less  frequently  than  the  investing  and  lining  membranes  of 
the  organ.  But,  according  to  ltokitansky,  inflammation  occurs  in 
this  situation  oftener  than  is  generally  supposed.  As  occurring 
independently,  of  pericarditis  and  endocarditis,  myocarditis  is  ex- 
tremely rare.  A  few  cases  only  are  on  reeonl.  Either  the  pari 
cardium  or  the  endocardium,  or  both  membranes,  are  implicated  in 
the  great  majority  of  the  instances  in  which  the  muscular  tisane  is 
found  after  death  to  present  the  evidences  of  inflammation.  The 
inflammation,  probably,  in  most  instances,  extends  from  the  invest- 
ing or  lining  membrane  to  the  muscular  substance;  but  Uh  latter 
may  be  primarily  affected.  The  inflammation  is  usually  limited  to 
certain  portions  of  the  heart,  and  it  occurs  much  oftener  in  the  left 
than  in  the  right  ventricle.  It  may  be  confined  to  the  outer  or 
inner  layers  of  muscular  fibres,  or  it  may  extend  throughout  the 
walls,  and  affect  the  columnce  cornea.  The  septum  is  less  liable  to 
be  affected  than  the  ventricular  walls. 

If  suppuration  take  place,  pus  is  found  either  in  small  collections, 
ing  abscesses,  or  infiltrated  more  or  less  throughout  the  mus- 
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cular  walls.  When  abscesses  exist,  the  surrounding  parts  present, 
at  the  same  time,  purulent  infiltration.  The  formation  of  abscesses 
involves  destruction  of  the  muscular  structure  to  a  greater  or  less 
extent.  They  are  usually  formed  in  the  left  ventricle.  In  a  case 
reported  by  Dr.  Graves,  a  collection  of  two  ounces  of  pus  was  found 
in  the  walls  of  this  ventricle.  The  muscular  substance  in  the  parts 
infiltrated  is  livid,  softened,  and  more  or  less  disintegrated.  Ab- 
scesses may  discharge  their  contents,  by  perforation,  into  the  peri- 
cardial sac,  giving  rise  to  acute  pericarditis,  if  the  latter  be  not 
already  present.  Or  they  may  evacuate  into  the  ventricular  cavity, 
in  this  case  giving  rise  to  purulent  infection  of  the  blood.  In  either 
case  a  fatal  result  is  inevitable.  An  abscess  formed  in  the  ventricu- 
lar septum  has  been  known  to  lead  to  communication  between  the 
two  ventricles. 

Another,  and,  according  to  Rokitansky,  a  more  frequent,  termi- 
nation of  myocarditis  is  induration  of  the  walls  of  the  heart  from 
the  deposit  of  lymph  and  the  formation  of  fibroid  tissue.  This 
termination  involves  weakness  and  atrophy  of  the  muscular  sub- 
stance. 

An  ulterior  result  of  myocarditis  is  aneurismal  dilatation  of  the 
walls  of  the  heart.  These  are  fully  described  by  Rokitansky,  and 
have  been  referred  to  in  a  previous  chapter.  Rupture  of  the  heart 
is  an  event  in  some  instances  incidental  to  inflammation  of  the 
cardiac  substance. 

Clinically  considered,  myocarditis  is  almost  invariably  associated 
with  pericarditis,  endocarditis,  or  endo-pericarditis,  and  its  existence 
is  not  determinable  during  life.  It  may  sometimes  be  suspected 
when  the  gravity  of  the  cardiac  symptoms  is  out  of  proportion  to 
the  apparent  amount  of  endocardial  or  pericardial  inflammation. 
But  this  statement  is  indefinite.  There  are  no  symptoms  nor  signs 
which  warrant  a  diagnosis  even  approximating  to  positiveness. 
This  remark  will  apply  also  to  the  very  rare  instances  in  which 
inflammation  is  limited  to  the  muscular  substance,  the  lining  and 
investing  membranes  remaining  unaffected.  There  would,  there- 
fore, be  no  advantage,  practically,  in  dwelling  on  the  subject.  It  is 
obvious  that  in  proportion  as  myocarditis  is  added  to  endocarditis 
and  pericarditis,  singly  or  conjoined,  the  symptoms  referable  to  the 
heart  will  denote  increased  gravity  of  cardiac  disease,  and  the  im- 
mediate danger  is  augmented.  The  patient  is  also  exposed  to  certain 
accidents  which  have  been  mentioned,  viz.,  rupture,  aneurismal 
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dilatation,  perforation  of  the  inter-ventricular  septum,  and  purulent 
infection  of  the  blood.  The  discovery  of  these,  during  life,  does  not 
come  within  the  reach  of  diagnosis. 

As  regards  the  treatment  both  of  myocarditis  and  its  accidents, 
the  therapeutical  measures  which  are  likely  to  prove  of  any  avail 
are  perhaps  indicated  by  the  symptoms  as  clearly  as  if  the  diagnosis 
were  practicable. 
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CHAPTER    IX. 

FUNCTIONAL  DISORDER  OF  THE  HEART. 

Definition,  and  the  different  forms  of  disorder — Pathological  relations  and  causation  of 
functional  disorder — Association  with  plethora,  anaemia,  various  derangements  of  the 
nervous  system,  dyspepsia,  gout,  etc — Symptoms  of  functional  disorder — Physical  signs 
furnished  by  percussion,  palpation,  and  auscultation — Diagnosis  of  functional  disorder — 
Prognosis — Treatment. 

By  functional  disorder  of  the  heart  is  meant  disturbed  action 
occurring  independently  of  either  inflammatory  or  organic  affections. 
These  affections  usually  involve  more  or  less  functional  disorder, 
but  the  latter  often  occurs  when  the  former  are  not  present,  being 
purely  dynamic,  or  pertaining  exclusively  to  the  vital  properties 
of  the  organ.  In  most  instances  the  disturbed  action  of  the  heart 
is  evidently  due  to  morbid  conditions  seated  elsewhere.  It  is 
usually  symptomatic  of  either  blood-changes,  or  affections  of  the 
nervous  system,  and,  not  infrequently,  of  both  conjoined.  These 
morbid  conditions,  although  they  are  independent  of  inflammation 
and  structural  lesions,  may,  nevertheless,  be  associated  with  the 
latter.  It  is  a  fact  important  to  be  borne  in  mind,  that  disordered 
function  of  the  heart,  in  certain  cases  of  inflammatory,  and,  more 
especially,  organic  affections,  involves  the  same  morbid  conditions 
which  often  exist  independently  of  these  affections.  This  is  a  prac- 
tical point  which  will  be  again  referred  to.  The  subject  of  func- 
tional disorder  of  the  heart  is  of  great  importance  in  a  practical 
point  of  view,  on  account  of  the  frequency  of  its  occurrence,  the 
anxiety  which  it  occasions,  and  the  liability  of  confounding  it  with 
organic  disease.  Of  the  persons  who  make  complaint  of  symptoms 
referable  to  the  heart,  a  large  majority  suffer  from  functional  dis- 
order only.  But  the  discrimination  of  functional  from  organic 
affections  can  only  be  made  by  one  who  is  thoroughly  acquainted 
with  the  subject.  The  immense  importance  of  discriminating  cor- 
rectly is  obvious,  when  it  is  considered  that  structural  lesions 
involve  more  or  less  danger,  while  disorder  of  function,  although 
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often  in  a  high  degree  distressing,  very  rarely,  if  ever,  proves 
serious. 

Functional  disorder  of  the  heart  is  not  always  identical,  but 
presents  certain  varieties  in  different  cases.  Tn  the  mildest  form  of 
disorder,  the  action  of  the  heart  is  simply  increased  unduly  by 
transient  exciting  causes,  such  as  mental  emotions,  muscular  exer- 
cise, ingestion  of  food  or  stimulants,  etc.  The  organ  is  morbidly 
excitable,  but  its  action  is  not  disturbed  to  an  extent  to  occasion 
great  inconvenience  or  annoyance. 

Persisting  inordinate  action  is  another  form  of  disorder.  I  have 
met  with  several  instances  in  which  the  heart  acted  regularly,  but 
with  abnormal  rapidity  and  force,  irrespective  of  any  exciting 
causes,  the  excited  action  continuing  constantly  for  days,  weeks, 
and  even  months.  The  pulse  in  these  instances  was  uniformly 
frequent — from  110  to  120  per  minute.  The  patients  were  con- 
scious of  an  undue  force  of  impulse  and  intensity  of  the  heart- 
sounds;  it  was  difficult  for  them  to  withdraw  their  attention  from 
the  action  of  the  heart,  and  to  overcome  a  conviction  of  the  exist- 
ence of  organic  disease.1  This  is  not  a  frequent  form  of  disorder. 
It  is  observed  in  females  much  oftener  than  in  males,  and  it  is 
sometimes  associated  with  enlargement  of  the  thyroid  body  and 
protuberance  of  the  eyeballs. 

As  commonly  presented  in  practice,  functional  disorder  occurs 
in  paroxysms,  and  the  rhythm  of  the  heart's  action  is  disturbed. 
Either  with  or  without  an  obvious  exciting  cause,  the  patient  is 
conscious  of  violent  beating  of  the  heart.  The  movements  of  the 
organ,  in  severe  cases,  arc  tumultuous  and  extremely  irregular;  the 
systolic  contractions  at  one  instant  following  in  rapid  succession,  at 
another  instant  more  slowly,  and  intermittency  occurring  more  or 
less  frequently.  The  patient  is  painfully  conscious,  not  only  of  the 
morbid  intensity  of  the  action,  but  of  the  rhythmical  disturbance. 
Absolute  repose  is  necessary.  A  feeling  of  impending  death  is 
experienced.  Great  anxiety  and  apprehension  usually  accompany 
the  paroxysms,  especially  at  first.  The  terror  of  the  patient,  in 
fact,  not  infrequently  enhances  considerably  the  disorder.  The 
paroxysms  may  continue  for  a  few  moments  only,  or  for  several 
hours.  Their  severity  varies  much  in  different  cases.  In  mild 
cases,  as  when  they  occur  in  connection  with  hysteria,  the  sense  of 
disturbance  consists  in  fluttering  movements  referred  to  the  pra> 
cordia.    As  regards  the  recurrence  of  the  paroxysms,  cases  vary 

1  Case  of  Mrs.  M.,  Private  Records,  vol.  ix.  p.  424. 
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greatly.  They  may  recur  at  short  intervals,  being  easily  provoked 
by. various  exciting  causes,  and  occurring  spontaneously;  or  they 
may  take  place  at  periods  more  or  less  remote.  The  disturbance 
of  rhythm  in  these  paroxysms  is  sometimes  so  great  that,  to  quote 
the  language  of  personification  used  by  Bouillaud,  the  heart  seems 
to  be  affected  with  a  species  of  insanity  (une  folie  veritable),  beating 
at  random,  instead  of  with  that  regular,  definite  purpose  which 
seems  almost  to  involve  a  motive  in  its  healthy  action. 

Another  species  of  paroxysm  is  characterized  by  irregularity 
and  intermissions,  without  increased  force  of  the  heart's  action, 
but,  on  the  contrary,  the  action  of  the  heart  may  be  quite  feeble. 
I  have  observed  these  paroxysms  to  occur  in  a  person  liable  to 
functional  disorder  of  the  heart,  especially  on  exposure  to  cold, 
during  fatigue  from  muscular  exertion,  and  when  the  habitual  time 
of  taking  food  was  delayed.  This  variety  is  even  more  distressing 
than  that  in  which  the  paroxysms  are  characterized  by  violence  of 
the  heart's  action.  The  feeling  of  impending  death  is  rendered 
more  vivid  by  a  tendency  to  syncope. 

Another  paroxysmal  variety  consists  in  a  sudden  momentary 
disturbance,  which  is  either  an  intermission  or  apparently  a  trem- 
bling movement  of  the  heart,  occurring  at  rare  intervals,  or  more 
or  less  frequently.  These  paroxysms,  until  the  mind  becomes 
accustomed  to  them,  inspire  great  terror.  The  patient  feels,  after 
they  have  passed,  as  if  he  had  just  escaped  sudden  death,  and  this 
feeling  often  causes  the  heart  to  beat  rapidly  after  the  paroxysms 
have  ceased.  After  a  time,  patients  become  habituated  to  their 
occurrence,  and  they  occasion  much  less  apprehension.  I  have 
met  repeatedly  with  persons  who  have  been  subject  to  them  for  a 
great  number  of  years. 

These  are  the  varied  forms  under  which  functional  disorder  has 
presented  itself  in  my  own  clinical  experience.  Different  varieties, 
however,  are  frequently  associated  in  the  same  case.  All  the  forms 
are  commonly  embraced  under  the  head  of  palpitation.  They  are 
also  called,  in  distinction  from  inflammations  and  structural  lesions, 
inorganic  affections  of  the  heart.  As  before  remarked,  functional 
disorder,  in  general,  depends  on  morbid  conditions  seated  elsewhere 
than  in  the  heart.  These  causative  conditions  are  by  no  means 
the  same  in  all  cases.  A  correct  appreciation  of  the  pathological 
relations  of  the  disturbed  cardiac  action  in  individual  cases  is 
essential  with  reference  to  appropriate  treatment.  To  these  rela- 
tions attention  will  now  be  directed. 
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Pathological  Relations  and  Causation  of  Functional  Disorder  op 

tiie  Heart. 

Of  the  different  morbid  conditions  on  which  functional  disorder 
of  the  heart  is  dependent,  clinical  observation  shows  the  most  im- 
portant to  be  plethora,  anaemia,  derangement  of  the  nervous  system 
induced  by  various  causes,  dyspepsia,  and  the  gouty  diathesis. 

In  the  condition  known  as  plethora,  in  which  the  blood  is  ab- 
normally rich  in  red  globules,  and,  perhaps,  in  excess  as  regards 
quantity,  the  heart  appears  to  be  overtasked  and  over-stimulated, 
and  becomes,  in  consequence,  morbidly  irritable.  Functional  dis- 
order, thus  induced,  is  characterized  by  violence  of  action,  with  or 
without  disturbance  of  rhythm.  Palpitation  may  be  the  first  symp- 
tom of  the  plethoric  condition,  which  awakens  the  anxiety  of  the 
patient  respecting  the  state  of  his  health.  His  attention  is  usually 
at  once  concentrated  on  the  heart,  and  he  is  fearful  of  organic  dis- 
ease. Cases  which  fall  under  this  head  are  presented  in  persons 
who  have  altered  their  mode  of  life,  exchanging  habits  of  physical 
activity  for  sedentary  pursuits  or  luxurious  leisure.  Students 
coming  from  the  farm  or  workshop,  men  of  business  retiring  to  live 
in  ease,  and  all  who,  in  addition  to  indolence,  cultivate  the  pleasures 
of  the  table,  are  liable,  among  other  evils,  to  suffer  from  functional 
disorder  of  the  heart  incident  to  plethora.  These  cases  are  to  be 
discriminated  from  others  in  which  the  pathological  relations  are 
quite  different,  with  reference  to  the  proper  treatment. 

Cases  of  functional  disorder  are  much  oftener  met  with  in  con- 
nection with  a  condition  the  opposite  of  plethora,  viz.,  anaemia.  It 
is  rare  for  well-marked  anosmia  to  exist  without  more  or  less  dis- 
turbance of  the  heart's  action.  Cases  belonging  to  this  class  occur 
vastly  oftener  among  females  than  males,  anromia  being  as  infre- 
quent with  the  latter,  as  it  is  common  with  the  former.  Anaemia 
being  produced  by  hemorrhages,  leucorrhoea,  frequent  childbearing, 
prolonged  lactation,  etc.,  the  functional  disorder  of  the  heart  will, 
of  course,  in  individual  cases,  be  referable  to  one  or  more  of  these 
ulterior  pathological  relations,  the  anoemia,  however,  being  the  in- 
tervening causative  condition.  But  the  degree  of  disorder  is  not 
always  proportionate  to  the  anaemia,  being  sometimes  slight  when 
the  anaemic  state  is  marked,  and,  conversely,  severe  in  some  cases 
in  which  the  latter  is  scarcely  appreciable.    Anaemia  giving  rise  to 
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a  multitude  of  morbid  effects,  in  addition  to  disturbance  of  the 
heart's  action,  more  or  less  of  these  are  associated  with  the  latter. 
Patients  with  functional  disorder  dependent  on  anaemia  will  be 
likely  to  present  as  symptoms,  either  coexisting  or  developed  in 
succession,  coldness  of  the  extremities,  spinal  irritation,  cephalalgia, 
neuralgic  affections  in  different  situations,  depression  of  spirits,  etc. 
Of  all  the  associated  morbid  effects  of  anaemia,  the  cardiac  disorder 
often  occasions  the  most  annoyance  and  anxiety.  The  fear  of 
organic  disease  and  sudden  death  is  added  to  the  distress  which 
belongs  intrinsically  to  the  disorder.  In  cases  of  marked  anaemia, 
patients  are  frequently  supposed  to  labor  under  organic  disease  of 
the  heart  by  those  who  trust  exclusively  to  symptomatic  phenomena 
in  diagnosis.  The  symptoms,  in  fact,  sometimes  point  strongly  to 
the  existence  of  organic  disease.  Not  infrequently,  palpitation  is 
excited  by  the  slightest  exertion ;  dyspnoea  is  experienced ;  pain 
or  uneasiness  is  referred  to  the  praecordia;  the  countenance  is 
morbid,  and,  occasionally,  the  hydremic  condition  of  the  blood 
leads  to  oedema  and  anasarca.  I  have  met  with  several  instances 
in  which  all  the  symptoms  of  advanced  organic  disease  of  the  heart 
were  simulated  by  the  morbid  effects  of  anaemia  induced  by  pro- 
longed lactation  and  other  causes.  The  importance  of  a  correct 
diagnosis,  as  regards  the  prognosis  and  treatment,  in  these  cases,  is 
truly  immense. 

Derangement  of  the  nervous  system  is  doubtless  the  immediate 
cause  of  cardiac  disorder  in  cases  of  anaemia.  The  morbid  con- 
dition of  the  blood  leads  to  disturbance  of  the  heart's  action  through 
the  intervention  of  the  nervous  system.  But  the  latter  may  be 
deranged  and  functional  disorder  of  the  heart  produced  by  various 
causes,  irrespective  of  anaemia.  Cases  of  hysterical  palpitation 
come  under  this  head.  Ilysteria  is  frequently,  but  by  no  means 
invariably,  associated  with  anaemia.  It  occurs  in  the  plethoric. 
Functional  disorder  of  the  heart  is  one  of  the  commonest  of  the 
varied  phenomena  included  under  the  name  of  hysteria.  Disturbed 
action  of  the  heart  is  often  a  prominent  feature  of  the  hysterical 
condition.  Various  morbid  agencies  induce  a  state  of  nervous 
derangement,  of  which  functional  disorder  of  the  heart  is  a  dis- 
tressing manifestation.  Venereal  excesses  and  the  solitary  vice  are 
frequent  causes.  In  the  endeavor  to  trace  this  and  other  effects  of 
derangement  of  the  nervous  system  to  their  source,  the  practitioner 
should  not  omit  inquiries  as  to  sexual  indulgence  in  the  married, 
for  there  are  persons  who  appear  to  think  that  any  amount  of 
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legitimate  indulgence  is  innocent,  and  when  questioned,  will  con- 
fess to  having  practised  one  or  more  acts  of  coition  daily  for  a 
series  of  years.  The  excessive  use  of  tobacco  is  another  cause  of 
nervous  derangement  giving  rise  to  functional  disorder  of  the  heart. 
This  is  a  frequent  cause.  Many  persons  are  led  by  their  experience 
to  observe  that  after  an  unusual  indulgence  in  this  luxury,  they  are 
apt  to  suffer  from  palpitation,  and  the  disorder  is  sometimes  re- 
moved by  simply  discontinuing  this  indulgence.  Strong  tea  in 
some  persons  occasions  severe  paroxysms  of  palpitation.  Dr. 
Stokes  has  cited  several  striking  illustrations.1  Strong  coffee 
induces  this  effect  in  certain  conditions  of  the  system,  or  in  conse- 
quence of  a  peculiarity  of  constitution.  Excessive  mental  exercise 
and  protracted  vigilance  belong  in  this  category ;  and,  more  than 
all,  long  continued  anxiety  or  distress  of  mind.  In  a  pretty  large 
proportion  of  the  cases  of  functional  disorder  of  the  heart,  it  is 
traceable  to  nervous  derangement  induced  by  mental  causes.  Per- 
sons are  especially  prone  to  this  disorder  who  are  so  constituted 
that,  whatever  may  be  the  circumstances  surrounding  them,  they 
are  constantly  anxious  and  worried.  In  persons  not  thus  unhappily 
constituted,  the  disorder  may  originate  in  the  severe  afflictions, 
calamities,  and  disappointments  to  which  human  life  is  exposed. 
Whatever  may  be  the  causes  inducing  that  derangement  of  the 
nervous  system  which  leads  to  disturbed  action  of  the  heart,  mental 
depression  is  generally  a  prominent  symptom.  The  conviction  of 
the  existence  of  organic  disease  is  often  with  great  difficuly  re- 
moved. The  patient  sometimes  persists  in  this  conviction  in  spite 
of  the  strongest  assurances  of  the  physician.  His  attention  is 
occupied  much  of  the  time  in  watching  the  action  of  the  heart. 
He  acquires  the  habit  of  feeling  the  pulse  or  the  beating  in  the 
precordial  region.  He  lives  in  daily  apprehension  of  sudden  death. 
This  truly  pitiable  condition  tends,  in  no  small  degree,  to  aggravate 
the  nervous  derangement,  and  thus  reacts  on  the  cardiac  disorder. 
Every  one  who  has  been  brought  much  into  contact  with  students 
of  medicine,  must  have  been  led  to  remark  the  frequency  with 
which  they  imagine  themselves  to  be  affected  with  disease  of  the 
heart.  The  study  of  the  diseases  of  this  organ  tends  to  direct  atten- 
tion to  the  subject  and  excite  their  fears,  if,  from  any  cause  or  com* 
bination  of  causes,  functional  disorder  is  produced ;  and  the  dread 

1  Dr.  Stokes  devotes  a  section  to  "  Disturbance  of  the  heart  caused  by  the  use  of 
tea."     Vide  On  Diseases  of  the  Heart  and  Aorta,  Am.  ed.t  p.  533. 
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of  these  diseases  seems,  in  some  instances,  to  be  alone  sufficient  to 
induce  disturbed  action  of  the  organ.  A  fixed  belief  that  the  heart 
is  diseased  is  one  of  the  commonest  of  the  delusions  incident  to 
melancholia  and  hypochondriasis. 

Disorder  of  the  heart  often  accompanies  dyspeptic  ailments.  It 
appears  to  be  produced  through  the  sympathetic  relations  existing 
between  the  heart  and  stomach.  Paroxysms  of  palpitation  are  fre- 
quently referable  to  a  fit  of  indigestion.  The  latter  may  be  the 
immediate  determining  cause  in  cases  in  which  the  disorder  involves 
other  causative  conditions  than  dyspepsia.  Dyspeptic  ailments,  in 
fact,  in  a  large  proportion  of  cases,  proceed  from  derangement  of  the 
nervous  system,  induced  especially  by  mental  distress  or  anxiety; 
and  it  is  not  easy  to  say,  under  these  circumstances,  to  what  extent 
the  cardiac  disorder  is  dependent  on  a  morbid  condition  of  the 
stomach.  Dyspeptics  who  suffer  from  disturbed  action  of  the  heart 
are  apt  to  insist  perse veringly  on  the  existence  of  organic  disease, 
and  to  cherish  the  most  gloomy  forebodings.  They  fall  into  the 
baneful  habit  of  watching  the  action  of  the  heart  by  placing  tbe 
hand  over  the  praecordia  or  on  the  pulse,  and  listening,  at  night,  to 
the  cardiac  sounds.  Under  these  circumstances  they  find  evidence 
of  disorder,  because  the  anxious  expectation  of  finding  it  is  often 
sufficient  to  produce  it. 

The  accumulation  of  gas  in  the  stomach,  when  other  dyspeptic 
symptoms  are  not  present,  seems  often  to  produce  or  increase  car- 
diac disorder.  This  may  be  owing  to  mechanical  pressure  upon 
the  heart.  Patients  suffering  under  paroxysms  of  palpitation  fre- 
quently make  voluntary  efforts  to  expel  wind  from  the  stomach 
by  belching,  and  express  relief  when  they  succeed  in  these  efforts. 
Carminative  remedies,  in  many  instances,  are  useful  in  this  way. 
Gastric  distension,  in  many  cases  of  hysteria,  aggravates  the  symp- 
toms referable  to  the  heart. 

The  gouty  diathesis  involves  a  liability  to  functional  disorder  of 
the  heart.  Paroxysms  are  apt  to  precede  other  manifestations  of 
this  diathesis,  occurring  before  any  affection  of  the  joints  takes 
place,  and  perhaps  ceasing  to  recur  after  the  latter  becomes  esta- 
blished. Palpitation  is  sometimes  a  premonition  of  an  approaching 
fit  of  gout.  It  may  occur  also  in  the  intervals  between  the  gouty 
affections.  The  disorder,  in  persons  subject  to  gout,  may  be  due  to 
other  morbid  conditions — for  example,  plethora ;  but  it  is  reason- 
able to  conclude,  from  the  relations  often  observed  to  exist  between 
the  disturbed  action  of  the  heart  and  the  arthritic  attacks,  that  the 
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former  arises  from  the  accumulation  in  the  blood  of  the  poisonous 
agent — supposed  to  be  lithic  acid — which  gives  rise  to  the  latter. 
This  view  of  the  pathology  has  an  obvious  practical  bearing  on  the 
management. 

Other  pathological  relations  of  functional  disorder  of  the  heart 
have  been  noticed  by  clinical  observers.  It  occurs  during  conva- 
lescence from  fevers.  Persons  affected  with  deformities  of  the  chest 
seem  to  be  more  liable  to  it.  Corrigan  and  Forget  have  noticed 
its  frequent  occurrence  in  young  persons  when  growth  is  unusually 
rapid.  It  is,  apparently,  sometimes  induced  by  excessive  muscular 
exercise.  An  abnormally  small  size  of  the  heart  has  been  supposed 
to  contribute  to  its  production.  It  is  probable,  however,  that,  when 
developed  under  these  and  other  circumstances  which  might  be 
added,  the  immediate  causative  conditions  are  included  under  the 
several  classes  which  have  been  noticed,  consisting  of  abnormal 
changes  pertaining  to  the  blood,  or  derangement  of  the  nervous 
system  induced  by  various  morbid  agencies,  or  disturbing  influ- 
ences, transmitted,  by  sympathy,  from  other  organs. 


Symptoms  of  Functional  Disorder  of  the  Heart. 

The  symptomatic  phenomena  in  cases  of  functional  disorder 
differ  materially  according  to  the  various  pathological  relations  in 
which  it  is  presented  in  practice.  Associated  with  plethora,  it  is 
accompanied  by  symptoms  denoting  vascular  fulness,  such  as  a 
strong  pulse,  a  flushed  face,  cephalalgia  from  determination  of 
blood  to  the  brain,  frequently  obesity,  etc.  In  connection  with 
ancemia,  the  attendant  phenomena  indicate  feebleness  of  the  circu- 
lation ;  the  lips  are  pallid,  the  pulse  small  and  quick,  the  extremi- 
ties cold,  etc.  Dependent  on  certain  derangements  of  the  nervous 
system,  it  forms,  in  some  cases,  one  of  the  multifarious  elements  of 
hysteria;  in  other  cases,  hypochondriasis,  melancholia,  and  other 
symptoms  referable  to  this  system,  are  prominent.  As  incidental 
to  dyspepsia,  it  is  conjoined  with  notable  disorder  of  the  digestive 
functions.  Occurring  in  persons  subject  to  gout,  it  is  either  com- 
bined or  alternates  with  the  varied  ailments  incident  to  this  diathe- 
sis. These  diversified  phenomena  are  not  properly  symptoms  of 
the  cardiac  disorder,  but  pertain  to  the  different  morbid  conditions 
whioh  give  rise  to  it.  And,  in  fact,  as  already  stated,  functional 
disorder  of  the  heart  is  merely  a  symptom  of  these  morbid  condi- 
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tions,  and  not  entitled  strictly  to  be  considered  as  a  cardiac  affection. 
There  are  certain  points,  however,  pertaining  to  symptomatology, 
which  are  of  importance  in  discriminating  functional  disorder  from 
organic  disease.  These  it  will  be  most  convenient  to  notice  in  con- 
nection with  the  subject  of  diagnosis. 


Physical  Signs  of  Functional  Disorder  of  the  Heart. 

Physical  exploration  will  be  seen  more  fully  under  the  head  of 
diagnosis  to  be  of  immense  value  in  cases  of  functional  disorder  of 
the  heart,  as  showing  the  absence  of  the  signs  of  inflammatory  and 
organic  affections.  The  information  which  it  affords  is  not  less 
positive  than  if  there  were  certain  signs  characteristic  of  functional 
disorder.  The  results  of  physical  exploration  are,  in  fact,  to  be 
considered  under  a  twofold  aspect,  viz.,^r^,  as  to  the  absence  of 
abnormal  phenomena  which  denote  structural  changes;  and,  second, 
as  to  the  presence  of  the  normal  phenomena  denoting  soundness  of 
the  organ.  In  the  latter  point  of  view  the  evidence  is  positive,  in 
the  former  it  is  negative.  It  is  of  use,  practically,  to  keep  this 
distinction  in  mind.  In  exploring  the  chest,  the  practitioner  has 
always  two  objects  in  view.  One  object  is  to  ascertain  whether 
certain  well-established  signs  of  disease  are  either  present  or  want- 
ing ;  another  object  is  to  satisfy  himself  as  to  the  presence  of  the 
healthy  signs.  To  illustrate  this  distinction,  if  solidification  of  lung 
be  suspected,  auscultation  is  practised  in  order  to  discover  the  re* 
spiratory  sign  of  solidification,  viz.,  the  bronchial  respiration.  Now, 
every  practical  auscultator  knows  that  the  lung  may  be  solidified, 
and  yet  this  sign  of  solidification  be  wanting.  The  evidence  against 
solidification,  therefore,  is  not  complete  when  it  is  found  that  this 
sign  is  absent.  But  let  it  be  ascertained  that,  in  place  of  a  bronchial 
respiration,  the  normal  respiratory  murmur  continues,  here  is  proof 
positive  of  the  non-existence  of  solidification.  This  principle  will 
be  found  to  apply  to  the  employment  of  physical  exploration  with 
a  view  to  determine  whether  certain  symptoms  referable  to  the 
heart  proceed  from  organic  disease  or  merely  functional  disorder. 

Of  the  several  methods  of  exploration,  percussion,  palpation,  and 
auscultation  furnish  important  information  in  cases  of  functional 
disorder. 

By  percussion  it  is  ascertained  that  the  heart  is  not  enlarged. 
Functional  disorder,  it  is  true,  may  coexist  with  cardiac  enlarge- 
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ment,  the  combination  being  due  merely  to  coincidence.  It  does 
not  follow  because  the  heart  is  found  to  be  enlarged  and  other 
lesions  of  structure  are  present,  that  functional  disorder,  irrespective 
of  the  organic  disease,  does  not  exist.  But  absence  of  enlargement 
is  presumptive  evidence  that  the  disorder  is  purely  functional ;  for 
clinical  experience  teaches  that  in  cases  of  disturbed  action  of  the 
heart  arising  from  organic  disease,  the  latter  generally  has  induced 
enlargement  of  the  organ.  Percussion,  therefore,  is  of  great  utility 
in  the  discrimination  of  functional  disorder  from  affections  involv- 
ing lesions  of  structure. 

The  abnormal  force  of  the  heart's  action  is  ascertained  by  palpa- 
tion. The  impulsion  in  severe  paroxysms  of  palpitation  is  often 
violent;  the  whole  pracordia  is  agitated ;  the  organ  seems  to  strike 
a  forcible  blow  against  the  thoracic  walls.  The  irregularity  of  the 
movements  of  the  organ  is  also  appreciated  by  the  hand.  These 
are  merely  signs  of  increased  and  disturbed  action  due  to  morbid 
excitement  of  the  heart.  They  do  not  indicate  the  augmented  power 
of  the  organ,  which  characterizes  hypertrophy.  The  impulse  in 
hypertrophy  denotes  strength  rather  than  force ;  it  is  not  quick  and 
violent,  but  sluggish  and  strong ;  it  does  not  give  the  sensation  of 
a  shock  or  blow,  but  it  causes  a  gradual  and  powerful  heaving  of 
the  praecordia,  The  characters  obtained  by  palpation,  which  dis- 
tinguish functional  excitement  of  the  heart  from  enlargement  by 
hypertrophy,  are  sufficiently  well-marked,  and  have  been  mentioned 
already  in  treating  of  the  latter.1  The  discrimination,  however, 
does  not  rest  on  this  distinction,  for  the  fact  that  enlargement  exists, 
in  cases  of  hypertrophy,  is  determined  by  the  coexistence  of  other 
signs.  But  it  is  to  be  borne  in  mind  that  functional  disorder  de- 
pendent on  some  of  the  morbid  conditions  which  give  rise  to  it 
independently  of  organic  disease,  may  be  associated  with  hyper- 
trophy, and,  under  these  circumstances,  the  excited  action  due  to 
the  former,  and  the  increased  power  due  to  the  latter,  are  combined. 

Palpation  shows,  in  cases  of  functional  disorder  exclusive  of 
organic  disease,  that  the  point  of  apex-beat  is  in  its  normal  situation; 
not  elevated  as  in  pericarditis  with  effusion,  nor  lowered  and  carried 
to  the  left  as  in  cases  of  enlargement  of  the  left  ventricle. 

Purring  tremor,  or  thrill,  is  said  to  be  sometimes  perceived  at  the 
base  of  the  heart  in  cases  of  purely  functional  disorder.  This  must 
be  extremely  rare.  Well-marked  thrill  is  to  be  considered  as  a 
sign  of  hypertrophy  of  the  left  ventricle  combined  with  valvular 

1  Vide  Chapter  I.  p.  51. 
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lesions.  Auscultation  furnishes  important  information,  ^Jrs£,  nega- 
tively, by  showing  the  absence  of  adventitious  sounds  indicative  of 
valvular  lesions,  and,  second,  positively,  by  showing  that  the  natural 
sounds  preserve  their  essential  characters  and  normal  relations  to 
each  other. 

As  regards  adventitious  sounds,  the  question  arises,  may  not  an 
endocardial  murmur  be  produced  by  functional  disorder  alone?  It 
is  supposed  that  a  mitral  systolic  murmur  sometimes  occurs  in 
paroxysms  of  palpitation,  in  consequence  of  spasmodic  action  of  the 
papillary  muscles  connected  with  the  mitral  valve,  interfering  with 
the  action  of  the  latter  sufficiently  to  permit  a  certain  amount  of 
regurgitation  irrespective  of  any  valvular  lesions.  Without  deny- 
ing the  possibility  of  this  occurrence,  it  must  be  extremely  rare, 
and  a  murmur  thus  produced  is  necessarily  either  intermittent  or 
of  a  transient  duration.  A  murmur  referable  to  the  mitral  orifice, 
in  the  vast  majority  of  instances,  proceeds  from  physical  changes, 
although  these  maybe  trivial  as  regards  any  immediate  effects; 
and  if  the  murmur  be  persistent,  it  certainly  denotes  lesions,  either 
innocuous  or  otherwise.  At  the  arterial  orifices,  viz.,  the  pulmonic 
and  aortic,  a  murmur  is  often  present  in  connection  with  functional 
disorder  of  the  heart,  when  there  are  no  valvular  lesions  in  these 
situations.  This  murmur  is  therefore  inorganic,  and  in  the  great 
majority  of  cases  it  is  dependent  on  the  condition  of  the  blood. 
The  very  frequent  association  of  functional  disorder  with,  anaemia, 
accounts  for  the  frequency  of  the  murmur.  May  not  the  murmur 
in  some  instances  be  dynamic,  t.  e.}  due  to  the  excited  action  of  the 
heart,  without  involving  an  abnormal  condition  of  the  blood  ?  The 
affirmative  is  not  improbable,  but  it  is  difficult  to  answer  this  in- 
quiry positively,  and  practically  it  is  not  very  important  to  do  so. 
The  question  to  be  settled,  clinically,  in  individual  cases  is,  whether 
a  murmur  referable  to  the  aortic  or  pulmonic  orifice,  coexisting 
with  disturbed  action  of  the  heart,  be  organic  or  inorganic.  The 
points  involved  in  the  discrimination  of  organic  and  inorganic 
murmurs  have  been  considered  in  a  preceding  chapter.1  These 
points  may  be  here  briefly  recapitulated.  An  inorganic  murmur  is 
always  systolic,  and  very  rarely,  if  ever,  rough  iu  quality.  As- 
suming that  it  is  produced  at  the  arterial  orifices,  and  therefore 
seated  at  the  base  of  the  heart,  it  may  be  referred  to  the  aorta  or 
pulmonic  artery,  either  or  both;  if  the  latter,  this  fact  renders  its 
inorganic  character  almost  certain,  provided  congenital  valvular 

1  Chapter  IV.  p.  202. 
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lesions  are  excluded.  An  arterial  murmur  is  heard  over  the  caro- 
tids, and  perhaps  over  other  large  arteries  which  are  accessible.1 
Venous  hum  in  the  veins  of  the  neck,  especially  on  the  right  side, 
coexists  in  the  great  majority  of  instances.  The  murmur  is  usually 
feeble,  and  variable  in  intensity;  it  is  often  intermittent.  The  pal- 
pable evidences  of  anaemia  are  usually  present,  and  it  occurs  much 
oftener  in  females  than  in  males.  An  organic  murmur,  on  the 
other  hand,  may  be  diastolic,  or  systolic  and  diastolic  murmurs 
may  be  combined.  It  is  often  rough  or  musical.  It  is  referable  to 
the  aortic  orifice,  if  not  to  the  mitral,  unless  it  be  dependent  on 
congenital  valvular  lesions.  If  not  propagated  into  the  carotids, 
murmur  in  this,  as  well  as  in  other  arterial  trunks,  may  be  want- 
ing. Venous  hum  may  not  coexist.  The  murmur  is  persistent 
and  less  fluctuating  as  regards  intensity.  Anaemia  is  often  not 
apparent. 

Attention  to  these  differential  points  will  generally  enable  the 
practitioner  to  discriminate  correctly  between  an  organic  and  in- 
organic  murmur ;  but  this  discrimination,  practically,  with  reference 
to  the  question,  whether  disturbed  action  of  the  heart  be  due  purely 
to  functional  disorder,  or  not,  is  of  less  importance  than  might  at 
first  bo  supposed.  The  disturbance  is  probably  dependent  on 
functional  disorder,  whether  an  existing  murmur  be  organic  or 
inorganic,  if  the  heart  be  not  enlarged.  It  may  be  stated,  as  a  rule, 
that  valvular  lesions  do  not  give  rise  to  notable  disturbance  of  the 
heart's  action  prior  to  more  or  less  enlargement.  Hence,  cardiac 
disorder  in  a  marked  degree,  when  valvular  lesions  exist,  is  attri- 
butable to  abnormal  conditions  which  are  independent  of  the  latter. 
The  fact  already  repeated  more  than  once  is  not  to  be  lost  sight  of, 
that  the  causes  of  functional  disorder  may  be  superadded  to  organic 
disease;  in  other  words,  that  structural  lesions  do  not  render  the 
heart  exempt  from  the  liability  to  become  functionally  disordered 
in  consequence  of  the  same  causes  which  occasion  disturbance  of 
its  action  when  it  is  structurally  sound. 

The  heart-sounds  in  cases  of  functional  disonler,  preserve  essen- 
tially their  normal  characters.  They  are,  however,  intensified  in 
proportion  to  the  increased  force  of  the  heart's  action.  Their  in- 
tensity is  often  such  that  they  are  perceived  by  the  patient  with 
great  distinctness,  especially  at  night.  The  beating  of  the  heart 
is  sometimes  distinguished  by  others  at  some  distance  from  the 

1  It  is  to  be  borne  in  mind  that  an  arterial  murmur  may  be  produced  simply  by 
pressure  over  the  artery  with  the  stethoscope. 
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chest.  The  valvular  element  of  the  first  sound  is  in  some  cases 
unusually  developed,  owing  to  the  abnormal  force  and  quickness 
of  the  systolic  contractions,  and  it  may  predominate  over  the  ele- 
ment of  impulsion,  rendering  this  sound  short  and  valvular  in 
quality  like  the  second  sound.  The  predominance  of  the  valvular 
element  of  the  first  sound  may  thus  occur  in  opposite  conditions  as 
respects  the  muscular  action  of  the  heart,  viz.,  when  it  is  enfeebled, 
and  when  it  is  excited.  The  first  sound,  more  than  the  second,  is 
affected  in  its  intensity,  by  the  vital  condition  of  the  heart.  It  is 
relatively  weakened,  and  may  be  suppressed  when  the  muscular 
power  of  the  organ  is  greatly  reduced.  On  the  other  hand,  it 
becomes  the  accentuated  sound  at  the  base,  and  at  points  removed 
from  the  precordial  regions,  when  the  muscular  action  is  increased 
by  morbid  excitement.  The  integrity  of  the  heart-sounds ;  the 
normal  relative  intensity  of  the  aortic  and  pulmonic  second  sound, 
and  of  the  mitral  and  tricuspid  elements  of  the  first  sound,  constitute 
important  evidence,  in  cases  of  disturbed  action  of  the  heart,  that 
the  latter  is  due  to  simply  functional  disorder. 

The  apex-beat,  or  systolic  sound  of  the  heart,  is  sometimes  ac- 
companied by  a  ringing  intonation  called  by  Laennec  cliquement 
metallique,  or  metallic  tinnitus.  This  is  occasionally  observed  to  some 
extent,  in  health,  especially  in  young  persons,  even  when  the  heart  is 
tranquil.  It  is,  however,  in  general,  a  sign  of  excited  action  of  the 
organ.  It  may  be  imitated  by  making  light  percussion  on  the  back 
of  the  hand,  the  palmar  surface  being  applied  over  the  ear.  Hope 
explains  the  production  of  this  metallic  ringing  sound  by  supposing 
that  u  the  heart  in  gliding  forwards  and  upwards  during  its  systole 
strikes  with  its  apex  against  the  inferior  margin  of  the  fifth  rib,  and 
thus  creates  an  accidental  sound,  attended  by  cliqueiis  when  the 
blow  is  smart."  He  adds:  "It  may  be  prevented  at  pleasure  by 
pressing  the  edge  of  the  stethoscope  or  anything  else  into  the  inter- 
costal space  by  which  that  space  is  put,  internally,  on  the  same 
plane  or  the  rib  over  which  the. heart  then  glides  without  catching.17 
If  this  be  the  correct  explanation,  inasmuch  as  the  heart  does  not 
move  upwards  and  forwards  during  its  systole,  the  sound  must  be 
due  to  the  apex  impinging  against  the  upper  margin  of  the  sixth, 
rather  than  the  lower  margin  of  the  fifth  rib,  that  is,  assuming  the 
point  of  apex-beat  to  be  in  the  fifth  intercostal  space,  as  it  is  in  the 
majority  of  persons.  Whatever  may  be  the  explanation,  clinical 
observation  shows  that  the  sign  occurs  when  the  action  of  the  heart 
is  abnormally  quick  and  forcible,  and   that  it  is  produced  by  the 
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movements  of  the  apex  against  the  thoracio  walls,  can  hardly  be 

doubted.    It  may  occur  in  cases  of  hypertrophy,  but  it  is  more  apt 

to  be  developed  in  connection  with  merely  functional  disorder,  and 

it  is,  therefore,  to  some  extent,  significant  of  the  latter.     It  was 

stated  by  Hope,  that  he  never  found  it  to  occur  in  any  but  the 

meagre.    It  occurs  certainly  very  seldom  in  persons  whose  chests 

are  thickly  covered  with  muscle  or  fat.    Tympanitic  distension  of 

the  stomach  contributes  to  the  intensity  and  clearness  of  the  sound, 

and  it  may  occur  only  under  this  condition.    In  a  case  observed  by 

Dr.  Walshe  the  sound  was  so  loud  as  to  be  a  source  of  alarm  to  the 

patient.    Dr.  Stokes  remarks,  and  justly,  that  it  is  more  common 

in  cases  in  which  the  heart  acts  with  great  force  combined  with 

regularity  of  action,  than  in  the  irregularly  acting  hearts.    As  a 

physical  sign,  tinnitus  is  not  of  much  practical  value,  since  it  may 

occur  when  the  heart  is  excited,  and,  under  circumstances,  when  it 

is  tranquil,  in  health,  and  since  it  occurs  in  cases  of  enlargement 

as  well  as  of  merely  functional  disorder,  although  more  frequently 

in  the  latter.    It  is  perhaps  important  to  warn  the  inexperienced 

auscultator  not  to  attach  to  it  a  degree  of  significance  as  a  morbid 

sound  to  which  it  is  not  entitled. 


Diagnosis  of  Functional  Disorder  of  tiie  Heart. 

The  diagnosis  of  functional  disorder  of  the  heart  involves  in  all 
cases  the  question  whether  organic  disease  be  or  be  not  present 
The  symptomatic  phenomena  referable  to  the  heart  are  sufficiently 
explicit  as  to  their  source.  The  patient,  as  well  as  the  physician, 
is  able  at  once  to  determine  their  cardiac  origin.  But  whether 
these  phenomena  proceed  merely  from  disturbed  action,  or  are  due 
to  a  structural  affection,  is  not  so  easily  determined.  The  question 
is  one  of  great  practical  importance.  If  there  be  only  functional 
disorder,  the  physician  is  warranted  in  giving  positive  assurances 
of  the  absence  of  danger,  and  in  holding  out  confident  expectations 
of  recovery.  If  organic  disease  be  present,  such  assurances  and 
expectations  are  not  admissible.  An  intelligent  patient  is  suffi- 
ciently aware  of  the  difference  between  organic  disease  and  func- 
tional disorder  to  appreciate  its  great  importance ;  and  he  anxiously 
appeals  to  the  physician  for  positive  information  with  respect  to 
this  point.  The  ability  to  say  positively  that  organic  disease  does 
not  exist,  often  enables  the  physician  to  exert  a  moral  influence  of 
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no  mean  value  upon  the  continuance  of  the  malady,  as  well  as  in 
rendering  it  more  supportable.  Errors  in  diagnosis  are  quite 
common.  Instances  have  repeatedly  come  under  my  observation 
in  which  patients  suffering  only  from  disturbed  action  of  the  heart, 
having  been  told  that  they  were  affected  with  organic  disease,  have 
lived  for  months  or  years  under  a  sense  of  danger  of  sudden  death, 
a  condition  of  mind  highly  conducive  to  the  perpetuation  of  the 
disorder.  On  the  other  hand,  it  is  not  uncommon  for  the  symp- 
toms connected  with  structural  lesions  to  be  imputed  to  merely 
functional  disorder.  The  latter  error,  although  less  unfortunate  as 
regards  its  consequences  than  the  former,  sometimes  leads  to  evil 
results.  If  the  physician  be  not  confident  in  his  ability  to  decide 
as  to  the  existence  or  non-existence  of  organic  disease,  but  is 
sufficiently  prudent  not  to  commit  himself  to  any  conclusion,  he 
loses  the  advantage  which  he  might  avail  himself  of,  assuming  the 
affection  to  be  merely  functional,  and  the  patient  naturally  con- 
strues his  reserve  or  indecision  into  an  unfavorable  opinion.  In 
short,  there  are  few  problems  in  clinical  medicine  more  important 
than  that  which  calls  for  a  decision  as  to  the  existence  of  a  purely 
functional  disorder  of  the  heart,  or  an  organic  affection ;  and  this 
problem  cannot  fail  to  present  itself  very  frequently  in  medical 
practice.  Cases  of  organic  disease  of  the  heart  are  not  infrequent, 
and  cases  of  merely  functional  disorder  are  exceedingly  common. 
The  importance  of  the  diagnosis  must  be  felt  almost  daily  by  the 
reflecting  and  conscientious  practitioner. 

But  the  diagnosis  involves  more  than  the  question  whether 
disease  be  or  be  not  present.  Functional  disorder  may  be  super- 
added to  organic  disease.  The  latter  may  exist,  but  not  to  an 
extent  to  occasion  immediate  inconvenience  or  danger,  the  symp- 
tomatic phenomena  being  due  to  disturbed  action  arising  from 
morbid  conditions,  independently  of  the  structural  lesions  which 
happen  to  coexist.  The  fact  that  functional  disorder  and  organic 
disease  may  be  associated,  and  the  former  not  dependent  on  the 
latter,  is  not  to  be  lost  sight  of.  Hence,  it  is  not  enough  to  decide 
that  organic  disease  is  present;  the  question  then  arises,  Is  this 
organic  disease  the  source  of  all  the  symptomatic  phenomena  refer- 
able to  the  heart,  or  are  they  not  due,  in  a  greater  or  less  degree, 
to  functional  disorder  dependent  on  morbid  conditions  which  have 
no  connection  with  the  cardiac  lesions?  This  is  a  question  of  great 
importance,  which  is  to  be  considered  in  the  cases  of  disturbed 
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action  of  tlie  heart,  in  which  the  evidence  of  organic  disease   is 
found  to  coexist. 

The  objects  in  diagnosis,  then,  are,  first,  to  determine  whether 
organic  disease  be  or  be  not  present;  and,  second,  if  organic  disease 
be  present,  to  determine  whether  superadded  functional  disorder  be 
not  the  source  of  more  or  less  of  the  symptomatic  phenomena 
referable  to  the  heart. 

The  symptoms  referable  to  the  heart,  separately  or  combined, 
cannot  afford  positive  evidence  in  any  case  that  cardiac  disorder  is 
purely  functional.  Yet  there  are  several  points  pertaining  to  the 
symptomatology,  exclusive  of  physical  signs,  which  are  consistent 
with  the  supposition  of  the  existence  of  functional  disorder  rather 
than  of  organic  disease.  These  points  are  to  be  considered  with 
reference  to  the  diagnosis. 

The  mental  condition  is  of  some  importance  in  a  diagnostic  point 
of  view.  Functional  disorder  generally  occasions,  in  a  marked 
degree,  anxiety  and  apprehension.  The  patient  13  often  much  agi- 
tated by  the  idea  of  an  examination,  and  awaits  the  result  with  fear 
and  trembling.  It  is  not  infrequently  difficult  to  convince  him 
that  he  has  not  an  organic  affection,  and  he  sometimes  solicits  re- 
peated examinations  lest  something  may  have  been  overlooked. 
On  the  contrary,  patients  affected  with  organic  disease  are  often,  in 
a  marked  degree,  apathetic  on  the  subject.  They  are  inclined  to 
think  that  their  ailments  proceed  from  some  other  organ  than  the 
heart,  for  example,  the  liver  or  the  stomach.  They  generally  bear 
being  told  that  the  heart  is  unsound,  without  emotion,  and  fre- 
quently with  apparent  indifference.  The  contrast  in  the  state  of 
the  mind  with  reference  to  the  question  as  to  the  UMtflOM  oi  M>0> 
existence  of  organic  disease,  is  very  striking. 

The  symptoms  due  to  disordered  action  of  the  heart  from  organic 
disease,  Yiz.,  palpitation,  irregularity,  intcrmilteney,  etc.,  occasion, 
as  a  rule,  far  less  inconvenieuce  than  when  similar  symptoms  arise 
from  merely  functional  disorder.     It  is  surprising,  in  some  cases,  to 
what  extent  the  action  of  the  heart  is  disturbed  in  connection  with 
structural  lesions,  without  the  patient  apparently  being  conscious 
of  it.     Fowei  of  impulse  sufficient  to  raise  the  pr.ueurdia,  and  jar 
the  whole  body,  is  sometimes  unnoticed.     Irregular  ami  inl 
tent  action  does  not  excite  fear  of  sudden  death.     It  is  otli 
with  cases  of  functional  disorder.     Palpitation,  in  these  caws,  i 
great  distress;  and  rhythmical  disturbance  produces  fear  that  ibv 
ution  of  the  heart  may  be  suspended,  and  a  feeling  of  imp 
27 
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dissolution.  The  positive  suffering  from  symptoms  referable  to  the 
heart,  and  the  mental  condition,  furnish  strong  presumptive  evi- 
dence of  the  existence  of  merely  functional  disorder. 

The  paroxysmal  character  of  functional  disorder,  and  the  com- 
plete exemption,  at  certain  periods,  from  cardiac  disturbance,  are 
important  diagnostic  points.  Structural  lesions,  being  permanent, 
if  they  are  sufficient  to  occasion  much  obstruction  or  regurgitation, 
or  both,  induce,  at  length,  certain  symptoms  which  are  constant, 
such  as  feebleness,  irregularity  and  intermittency  of  the  pulse,  dys- 
pnoea on  exercise,  etc.  Functional  disorder,  on  the  other  hand, 
occurs,  generally,  in  well-marked  paroxysms,  and  after  these  have 
ceased,  the  action  of  the  heart  may  be  natural,  and  there  are  no 
symptoms  referable  to  this  organ  habitually  present.  A  patient 
who  is  able,  at  any  time,  to  take  active  exercise  without  undue  ex- 
citement of  the  heart,  or  dyspnoea,  may  be  presumed  to  be  free  from 
organic  disease.  But  it  is  not  safe  to  rely  on  the  statements  of 
patients  with  respect  to  this  point,  for  persons  affected  with  organic 
disease  are  often  unconscious  of  these  effects  of  exercise,  when  they 
are  sufficiently  apparent  to  others.  Persons  liable  to  functional 
disorder  often  are  not  only  able  to  engage,  without  discomfort,  in 
pursuits  requiring  great  muscular  exertion,  but  they  are  less  likely, 
under  these  circumstances,  to  suffer  from  cardiac  disturbance.  The 
obvious  benefit  of  active  exercise  thus  becomes,  in  some  measure, 
diagnostic.  But  the  want  of  ability  to  take  active  exercise  is  by 
no  means  proof  that  organic  disease  exists,  for  in  some  cases  of 
functional  disorder  associated  with  anaemia,  slight  exertion  may  in- 
duce palpitation,  dyspnoea,  etc. 

Certain  symptomatic  events  belong  especially  to  the  clinical 
history  of  organic  affections,  and  not  to  that  of  functional  disorder. 
Thus,  general  dropsy  very  rarely  occurs  in  connection  with  the 
latter.  This  is  true  of  lividity,  haemoptysis,  paralysis  from  em- 
bolia,  etc.  These  events  point  to  the  existence  of  organic  disease, 
but  their  absence  does  not  prove  that  merely  functional  disorder 
exists,  for  they  by  no  means  accompany  invariably  structural 
lesions. 

It  has  been  seen  that  functional  disorder  has  certain  pathological 
relations.  The  presence  of  the  morbid  conditions  in  connection 
with  which  it  is  apt  to  occur,  is  to  be  taken  into  account  in  the 
diagnosis.  Thus,  cardiac  disturbance  is  presumably  functional,  if 
it  be  connected  with  plethora,  anaemia,  derangement  of  the  nervous 
system  from  excessive  venery,  mental  anxiety,  the  use  of  tobacco, 
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etc.,  dyspepsia  or  gout.  On  the  other  hand,  organic  disease,  in  a 
large  proportion  of  cases,  originates  in  acute  rheumatism.  Hence, 
if  a  patient  have  never  had  the  latter  affection,  the  fact  increases 
the  chances  that  the  cardiac  disorder  is  merely  functional. 

The  age  of  the  patient  is  to  be  considered.  Functional  disorder 
occurs  especially  in  the  young,  or  between  the  age  of  puberty  and 
middle  life.  Organic  disease  is  oftener  presented  during  or  after 
the  middle  period  of  life.  Functional  disorder  is  oftener  met  with 
in  females  than  in  males;  the  reverse  being  true  of  organic  disease. 
Organic  disease  occurs  more  frequently  among  the  laboring  classes 
of  society,  especially  those  exposed  to  the  vicissitudes  of  the 
weather;  functional  disorder  is  more  common  among  the  sedentary 
and  luxurious. 

Disturbed  action  from  functional  disorder  is  apt  to  occur  espe- 
cially at  night,  probably  because  the  mind  of  the  patient  being 
abstracted  from  outward  objects,  the  attention  is  more  likely  at 
this  time  to  be  directed  to  the  heart,  or  his  thoughts  are  more  con- 
centrated on  himself.  Persons  with  organic  disease  experience 
more  inconvenience  during  the  day-time,  when  they  are  exposed  to 
causes  which  excite  the  circulation,  such  as  exercise.  Disturbance 
of  the  heart's  action  beyond  that  which  is  habitual,  in  persons 
affected  with  organic  disease,  is  generally  proportionate  to  obvious 
exciting  causes.  On  the  other  hand,  the  action  of  the  heart  in 
cases  of  functional  disorder  is  often  out  of  proportion  to  appre- 
ciable causes;  a  sudden  start,  for  example,  sometimes  occasions 
violent  palpitation.  Severe  paroxysms  of  functional  disorder  often 
are  not  attributable  to  any  apparent  exciting  cause. 

The  foregoing  points  are  to  be  considered  in  the  discrimination  of 
functional  disorder  from  organic  disease;  but,  singly  or  collectively, 
they  are  never  sufficiently  diagnostic  to  warrant  a  decision  that 
organic  disease  is  not  present.  A  positive  diagnosis  demands  the 
information  to  be  derived  from  physical  exploration.  The  latter 
affords  the  readiest  as  well  as  the  only  sure  way  of  coming  to  a 
decision.  The  employment  of  physical  exploration  in  cases  of 
merely  functional  disorder  is  one  of  the  most  beautiful  (if  this 
expression  may  be  allowed),  as  well  as  useful,  of  the  practical  ap- 
plications of  this  method  of  examination.  A  few  moments  often 
suffice  to  decide  that  the  heart  is  free  from  structural  lesions;  and, 
reasoning  by  way  of  exclusion,  that  the  symptoms  referable  to  the 
heart  are  consequently  due  to  functional  disorder  only. 

In  excluding  organic  disease,  the  absence  of  physical  signs  refer- 
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able  to  structural  lesions  is  to  be  ascertained.  Is  the  heart  i  illness  T 
This  is  to  be  determined  by  defining  tbe  boundaries  of  the  super- 
ficial and  deep  cardiac  regions  by  means  which  have  been  aalr 
considered  in  Chapter  In  and  by  ascertaining  that  the  point  of  apex- 
beat  is  within  the  range  of  healthy  variations.  Does  auscultate* 
fail  in  detecting  adventitious  sounds  or  murmurs?  This  is  almost, 
if  not  quite,  enough  to  warrant  the  conclusion  that  valvular  lesiosi 
do  not  exist.  Are  murmurs  discovered?  Then  it  is  to  be  deter- 
mined whether  they  are  organic  or  inorganic.  Tbe  diflereotul 
points  involved  in  this  discrimination  have  been  mentioned  in 
another  division  of  this  chapter.  The  exclusion  of  organic  disease 
is  rendered  more  positive  by  ascertaining,  not  only  the  absence  «" 
the  physical  signs  denoting  structural  lesions,  but  the  norma! 
character  aud  relations,  in  all  essential  particulars,  of  the  bean- 
sounds.  These  are  to  be  observed  in  different  situations,  the  as* 
cultator  interrogating,  successively,  tbe  aortic,  pulmonic,  mitral,  sad 
tricuspid  valves,  in  the  manner  already  described. 

But  let  it  be  assumed  that  organic  disease  is  not  exelu 
other  words,  that  the  signs  of  structural  lesions  are  present.  It  is 
to  be  determined  whether  functional  disorder  be  not  superadded. 
This  is  to  be  done  by  comparing  tbe  amount  of  organic  diseaa- 
with  the  degree  of  disturbed  action.  If  the  latter  be  dispropor- 
tionate to  the  former,  it  is  probably  due,  in  a  great  measure,  to 
functional  disorder  dependent  on  other  morbid  conditions  than  lb 
lesions  of  structure.  The  amount  of  organic  disease  and  tbe  eftVeB 
which  are  fairly  attributable  to  them  may  be  ascertained,  approxt 
matively,  by  means  of  the  physical  signs.  Is  the  heart  bat  littli 
if  at  all,  enlarged,  and  do  tbe  heart-sounds  preserve  tbeir  normal  cha- 
racters and  relations  to  an  extent  showing  that  the  lesions  caoetf 
involve,  to  much  extent,  obstructive  or  regurgitant  effects;  d» 
turbed  action,  if  excessive  or  considerable,  is  probably  due  msinli 
to  superadded  functional  disorder.  It  is  important,  in  thisconMC 
tion,  to  take  into  view  the  presence  or  absence  of  the  morbid  eoo- 
ditions  which  are  likely  to  give  rise  to  functional  eHsoitV 
plethora,  anaemia,  etc.  The  presence  of  these  conditions  adds  usee 
to  the  probability  of  the  symptomatic  phenomena  referable  to  15* 
heart  being  due  to  functional  disorder.  It  is  a  common  error  K 
attribute  all  these  phenomena  to  the  lesions  of  structure,  « 
the  existence  of  the  latter  is  determined — an  error  often  t 
nate  as  regards  the  prognosis  and  treatment.  The  lesions  may  ht 
innocuous,  and   the   cardiac   symptoms  dependent  altogether  ea 
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coexisting  functional  disorder.  It  ia  to  be  borne  in  mind  that 
structural  lesions,  as  a  rule,  do  not  give  rise  to  disturbance  of  the 
heart's  action  sufficiently  to  occasion  much,  if  any,  inconvenience, 
prior  to  enlargement  of  the  organ;  and  not  infrequently  the  orjian 
becomes  considerably  enlarged  before  the  attention  of  the  p&tioffl 
is  awakened  to  any  symptoms  denoting  an  abnormal  condition  of 
the  heart. 

The  discrimination  of  cases  of  fatty  degeneration  of  the  heart 
from  those  of  purely  functional  disorder  is  sometimes  attended  with 
difficulty.  The  difficulty  arises  from  the  fact  that  this  form  of  or- 
ganic disease  does  not  present  any  positive  physical  signs.  It  is, 
therefore,  not  so  easily  excluded  as  are  valvular  affections  and  un- 
complicated enlargement  of  the  heart.  In  most  instances,  however, 
enlargement  coexists  with  fatty  degeneration,  and  not  infrequently 
lesions  of  the  valves  are  also  conjoined.  Exclusive  of  these  com- 
plications, the  symptomatic  phenomena  referable  to  the  heart  in 
cases  of  fatty  degeneration  are  analogous  to  those  which  denote 
functional  disorder.  This  structural  change  occurs  at  a  period  of 
life  when  persons  are  not  so  much  exposed  to  merely  functional 
disorder  as  at  an  earlier  age.  The  palpitation  connected  with  it  lias 
not  that  violence  which  frequently  characterizes  disturbed  action 
when  the  muscular  structure  is  sound.  The  paroxysmal  character 
of  merely  functional  disorder  is  less  marked.  Feebleness  of  action, 
and  perhaps  irregularity,  are  permanent  symptoms.  These  circum- 
stances, taken  in  connection  with  the  various  events  which  have 
been  noticed  under  the  head  of  the  pathological  relations  and 
effects  of  fatty  degeneration,  in  Chapter  II.,  will  generally  eubla 
the  physician  to  determine  whether  this  affection  be  or  bo  not 
present.  But  it  is  to  be  borne  in  mind  that  the  morbid  conditions 
giving  rise  to  functional  disorder  may  be  associated  with  fatty  de- 
generation, as  well  as  with  other  varieties  of  cardiac  lesion. 


Prognosis  is  Cases  of  Functional  Dibordeb  of  tbe  Heart. 


The  prognosis  in  cases  of  functional  d  ism-dor  of  the  heart  ia  always 
favorable.  Although  the  irregularity  and  violence  of  the  disturbed 
action  are  sometimes  such  as  apparently  to  involve  imnn -'Im.ui 
danger,  it  is  doubtful  whether  a  paroxysm  over  proved  fatal ;  nor 
do  any  unpleasant  results  follow,  except  a  certain  amount  of  ex- 

istion  and   nervous   excitement.      Recovery  from  the   morbid 
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irritability  of  the  organ  may  be  expected,  but  it  often  tends  to  con* 
tinue  for  a  considerable  length  of  time.  Of  this  the  physician 
should  be  aware,  and  it  is  well  to  forewarn  the  patient  that  the  dura- 
tion of  his  malady  may  be  tedious.  After  being  assured,  however, 
that  he  is  not  affected  with  an  organic  disease,  and  finding,  by 
experience,  that  paroxysms  occur  and  pass  off  without  accident  or 
injury,  he  endures  their  recurrence  with  greater  patience  than  at 
first,  and,  at  length,  if  they  are  not  severe,  he  comes  to  regard  them 
with  comparative  indifference. 

It  was  formerly  supposed  that  functional  disorder,  if  protracted, 
eventuates  in  organic  disease.  This  doctrine  has  been  disproved 
by  clinical  experience.  There  is  no  ground  for  the  belief  that 
changes  of  structure  ever  originate  in  disturbed  action  of  the  heart, 
however  persisting.  I  have  known  persons  who  have  suffered  from 
attacks  of  palpitation,  frequently  repeated  for  many  years,  without 
enlargement,  or  other  lesions  becoming  developed.  In  cases  id 
which  inordinate  action  has  continued  steadily  for  several  succes- 
sive months,  the  soundness  of  the  organ  has  remained  unimpaired, 
and  complete  recovery  has  taken  place.  It  is  pleasant,  as  well  as 
useful,  to  be  able  to  assure  patients  affected  with  functional  disorder 
that  tbey  are  not  rendered  thereby  liable  to  organic  disease. 


Treatment  of  Functional  Disorder  of  the  Heart. 

Therapeutical  indications  in  cases  of  functional  disorder  of  the 
heart,  relate  to  two  objects,  viz :  First.  Belief  of  disturbed  action 
when  present.  This  object  embraces  palliative  measures  only. 
Second.  Eemoval  of  the  morbid  irritability  of  the  organ.  This 
object  embraces  curative  measures,  in  other  words,  those  .by  which 
it  is  expected  recovery  will  be  effected. 

Curative  indications  are  derived  chiefly  from  the  pathological 
relations  and  causes  of  functional  disorder.  The  abnormal  condi- 
tions with  which  morbid  irritability  of  the  heart  is  connected, 
being  different  in  different  cases,  the  treatment  cannot,  of  course,  be 
uniform.  The  measures  of  therapeutics,  in  fact,  differ,  in  individual 
cases,  not  less  than  the  conditions  on  which  cardiac  disorder  is  de- 
pendent. 

When  associated  with  plethora,  depletory  measures  are  indicated. 
Bloodletting,  locally  or  generally,  is  judicious  in  some  cases.  It 
should,  however,  be  employed  with  circumspection.     Resorted  to 
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when  not  indicated,  or  carried  too  far,  it  tends  to  aggravate  the 
cardiac  disorder.  This  is  shown  by  the  effect  of  hemorrhages,  and 
of  the  injudicious  employment  of  bloodletting,  formerly  more  than 
now,  in  various  affections.  The  "reaction  from  loss  of  blood,"  as 
illustrated  by  the  researches  of  Marshall  Hall,  and  others,  expresses 
phenomena  which  are  mainly  due  to  abnormal  irritability  of  the 
heart.  The  existence  of  plethora  is  to  be  clearly  ascertained  before 
resorting  to  bloodletting,  and  it  is  to  be  borne  in  mind  that  the 
cases  in  which  this  condition  of  the  blood  exists,  are  comparatively 
few  in  number.  In  most  instances,  if  the  existence  of  plethora  be 
sufficiently  evident,  an  adequate  amount  of  depletion  may  be  re- 
ceived by  saline  laxatives  and  a  reduced  diet.  The  latter  methods  of 
depletion  must  not  be  pushed  too  far,  or  continued  too  long.  The 
limit  is  the  restoration  of  a  normal  condition  of  the  blood.  If  the 
proportion  of  red  globules  be  reduced  below  that  of  health,  there 
is  risk  of  the  cardiac  disorder  being  increased  rather  than  diminished. 
When  the  proper  limit  is  reached,  habits  of  active  exercise  are  to 
be  conjoined  with  a  nutritious,  but  not  over-generous  diet.  Animal 
food  should  be  taken  sparingly,  and  alcoholic  stimulants  avoided. 
These  are  the  measures  indicated  by  the  coexistence  of  plethora. 

Associated  with  anosmia,  which  is  vastly  more  frequent,  the 
measures  indicated  are  the  reverse  of  those  appropriate  when 
plethora  exists.  The  treatment  now  should  be  directed  with  a 
view  to  increase  the  proportionate  quantity  of  the  red  globules  of 
the  blood.  For  this  end,  tonic  remedies,  and  especially  prepara- 
tions of  iron,  are  to  be  employed.  The  diet  should  be  highly 
nutritious,  and  consist  of  a  good  proportion  of  animal  food.  Alco- 
holic stimulants,  in  the  form  of  spirits,  wine,  beer,  or  porter,  are 
generally  useful.  Moderate  exercise  in  the  open  air  is  to  be  en- 
joined. The  causes  which  have  induced,  and  which  may  perpetu- 
ate the  anaemic  condition,  are  to  be  ascertained,  and,  if  possible, 
removed.  This  will  embrace  the  appropriate  treatment  of  various 
local  affections  which  in  females  are  often  seated  in  the  genito- 
urinary system,  such  as  leucorrhcea,  menorrhagia,  etc. ;  weaning  in 
certain  cases,  avoidance  of  pregnancy,  and,  in  short,  proper  atten- 
tion to  all  the  various  circumstances  which,  in  different  cases,  may 
be  involved  in  the  production  and  continuance  of  the  anemia. 
Bloodletting  and  other  measures  of  depletion,  in  cases  belonging 
to  this  class,  are  positively  pernicious,  and  may  prove  so  in  a 
marked  degree.  The  discrimination  of  these  cases  from  those  in 
which  the  cardiac  disorder  is  connected  with  plethora,  is  highly 
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important  with  reference  to  appropriate  treatment  The  fact  that, 
in  the  great  majority  of  instances,  functional  disorder  of  the  heart 
is  more  or  less  dependent  on  anaamia,  is  not  to  be  lost  sight  of. 

Derangements  of  the  nervous  system  arising  from  different  causes, 
can  only  be  treated  successfully  when  the  latter  are  ascertained  and 
removed.  Until  these  ends  are  attained,  the  cardiac  disorder  will 
be  likely  to  continue.  The  general  indication,  in  the  cases  coming 
under  this  head,  is  to  place  the  patient  without  the  influence  of 
certain  morbid  agencies.  The  most  prominent  of  these  are,  sexual 
excesses,  the  abuse  of  tobacco,  tea,  or  coffee,  excessive  mental  exer- 
tion, vigilance,  and  mental  anxiety  from  a  variety  of  causes,  real  or 
imaginary.  Curative  measures  consist  in  removing  these  causes,  so 
far  as  they  are  controllable,  together  with  the  employment  of 
remedies,  and  a  regimen  calculated  to  restore  the  healthy  condition 
of  the  nervous  system.  Change  of  scene,  the  excitement  of  travel, 
and  recreation,  are  often  highly  useful,  and  may  be  sufficient  to 
effect  recovery,  when  the  disorder  depends  mainly  on  causes  per- 
taining to  the  mind,  as  is  not  unusual.  The  importance  rff  inquiry 
with  respect  to  sexual  excesses,  is  to  be  borne  in  mind.  I  have 
met  repeatedly  with  cases  in  which  cardiac  disorder  was  traceable 
to  this  source.  As  already  remarked,  it  appears  to  be  an  impression 
with  some  persons  that  indulgence  cannot  be  excessive  except 
when  it  is  meretricious ;  hence,  it  is  not  enough  to  know  that  a 
patient  is  married.  Under  the  head  of  sexual  excesses,  self-pollu- 
tion is  included.  Of  the  difficulty  often  in  obtaining  information 
concerning  this  matter,  especially  with  regard  to  females,  it  is  un- 
necessary to  speak.  This  may  account  for  the  obstinacy  with 
which  functional  disorder  of  the  heart  persists  in  certain  cases. 

The  coexistence  of  dyspeptic  ailments  calls  for  a  proper  regulation 
of  diet  and  regimen,  together  with  remedies  to  relieve  gastric  de- 
rangements and  improve  digestion.  So  far  as  the  cardiac  disorder 
depends  on  functional  disturbance  of  the  stomach,  the  treatment 
resolves  itself  into  that  due  to  the  latter,  of  which  the  former  is  but 
a  symptom.  To  consider  the  treatment  of  dyspepsia,  would  be 
here  out  of  place.  It  may,  however,  be  remarked  that  the  ailments 
comprehended  by  this  term  generally  involve  morbid  conditions 
seated  elsewhere  than  in  the  affected  organ,  and  often  depend  on 
mental  causes.  The  treatment,  therefore,  must  have  reference  to 
these  ulterior  conditions.  In  the  dietetic  management,  it  may  be 
added,  the  object  is  not  to  reduce  the  diet  to  an  extent  corres- 
ponding to  the  weakened  digestive  power,  but  to  invigorate  and 
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strengthen  the  latter,  so  that  ordinary  wholesome  articles  of  food 
may  be  taken  without  inconvenience.  The  measures  for  this  end 
are,  tonics,  stimulants,  exercise  in  the  open  air,  mental  recreation, 
and  persistency  in  a  nutritious  and  varied  diet,  in  spite  of  occasional 
symptoms  denoting  difficult  or  imperfect  digestion.  It  is  mistaken 
policy  to  watch  the  effects  of  taking  particular  articles  of  food,  and 
eliminate,  successively,  from  the  diet,  those  which  are  found  to  oc- 
casion inconvenience.  Various  accidental  causes  may  disturb 
digestion,  and  a  meal  which  on  one  day  may  be  followed  by  distress, 
on  the  next  day  may  be  taken  without  trouble.  The  practical  rule 
for  the  dyspeptic,  as  regards  diet,  is  to  eat  the  ordinary,  wholesome, 
well-cooked  varieties  of  food  in  sufficient  quantity  to  meet  the 
wants  of  the  system,  trusting  to  remedies  and  regimen  to  render  the 
digestive  organs  adequate  to  the  performance  of  their  duty.  These 
remarks  are,  of  course,  only  applicable  to  cases  of  merely  func- 
tional disturbance  of  the  stomach. 

Functional  disorder  of  the  heart  occurring  in  persons  affected  or 
threatened  with  gout,  claims  the  remedies  which  are  indicated  by 
the  gouty  diathesis.  These  are  medicines  supposed  to  act  by  elimi- 
nation, of  which  the  most  efficient  is  colchicum,  and  alkalies  given 
with  a  view  to  neutralize  the  excess  of  lithio  acid  in  the  blood. 
Of  the  latter,  potash  is  considered  as  preferable  to  soda,  in  conse- 
quence of  the  solubility  of  the  salt  formed  by  the  union  of  lithic 
acid  with  the  former.  Alkaline  remedies  and  colchicum  may  be 
combined.  The  iodide  of  potassium  has  been  found  useful.  The 
mineral  saline  waters  are  especially  suited  to  this  class  of  cases. 

The  several  morbid  conditions  which  give  rise  to  functional  dis- 
order of  the  heart,  may  be  more  or  less  combined  in  certain  cases. 
Under  these  circumstances,  the  treatment  must  have  reference,  of 
course,  to  the  different  conditions  existing  in  combination.  The 
gouty  diathesis,  for  example,  may  be  conjoined  with  plethora,  or 
dyspepsia;  dyspepsia  and  anosmia  are  often  united,  etc.  It  is  not 
enough  to  have  ascertained  the  existence  of  one  of  the  conditions 
upon  which  cardiac  disorder  may  be  dependent ;  the  inquiry  is  to 
be  extended  so  as  to  embrace  others  which  may  coexist. 

One  of  the  most  important  of  the  means  of  promoting  recovery, 
is  applicable  to  cases  occurring  in  each  and  all  of  the  different 
pathological  connections.  This  is  the  moral  influence  of  a  positive 
assurance  that  the  heart  is  free  from  organic  disease.  The  anxiety 
and  apprehension  incident  generally  to  disturbance  of  the  heart's 
action,  tend  powerfully  to  perpetuate  and  aggravate  the  disorder. 
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If  the  physician  be  sufficiently  confident  in  his  diagnostic  ability  to 
assure  the  patient  confidently  that  the  affection  is  purely  functional 
or  inorganic,  and  the  patient  have  sufficient  confidence  in  the  know- 
ledge and  judgment  of  the  physician  to  believe  the  assurance,  this 
will  often  go  very  for  toward  promoting  a  cure.  The  effect,  in 
many  instances,  is  truly  remarkable.  Hence,  a  great  practical 
advantage  is  to  be  derived  from  a  sure  diagnosis.  An  opposite 
effect  is  equally  marked  when  the  patient  is  told  that  he  has  organic 
disease.  I  have  met  with  instances  in  which  several  years  were 
embittered  by  a  false  diagnosis  and  its  imprudent  communication. 
This,  with  the  measures  generally  advised  in  conjunction,  suffices 
to  perpetuate  the  disorder  indefinitely.  If  the  physician  be  com- 
petent to  employ  physical  exploration,  and  to  satisfy  himself  there- 
by that  organic  disease  does  not  exist,  he  should  take  pains  to 
remove  the  groundless  fears  of  the  patient,  at  the  same  time  fore- 
warning him  that  the  disorder  is  liable,  when  it  once  occurs,  to 
continue  for  a  greater  or  less  period.  If  the  patient  can  be  made 
to  believe  that  there  is  no  danger,  the  malady  is  rendered  support- 
able until  recovery  is  effected.  This  is  a  point  in  the  treatment 
of  functional  disorder  of  the  heart,  second  to  none  other.  In  all 
cases  the  patient  should  be  advised  not  to  watch  the  action  of  the 
heart  by  feeling  the  pulse  or  the  apex-beats,  or  listening  to  the 
sounds  at  night.  His  attention  should  be  diverted  from  the  dis- 
ordered organ  as  much  as  possible.  The  benefit  of  agreeable 
occupation  is,  in  part  explicable  by  its  effect  in  this  way. 

Functional  disorder,  not  dependent  on,  but  coexisting  with  or- 
ganic disease,  claims  essentially,  the  same  measures  as  when  dis- 
connected from  the  latter.  With  reference  to  treatment,  it  is 
highly  important  to  determine  that  functional  disorder  from  some 
one  or  more  of  the  morbid  conditions  which  give  rise  to  it,  is 
superadded  to  organic  disease.  I  have  met  with  instances  re- 
peatedly in  which,  in  consequence  of  this  combination,  patients 
appeared,  at  first  view,  to  be  in  an  advanced  stage  of  organic  disease! 
but  who  recovered,  by  judicious  management,  apparently,  perfect 
health.  The  practitioner  cannot  be  too  often  cautioned  not  to  attri- 
bute all  the  symptomatic  phenomena  referable  to  the  heart  to 
structural  lesions,  when  the  latter  are  found  to  exist.  The  practi- 
cal rule  may  be  here  repeated,  to  regard  these  phenomena  as  pro- 
bably due  to  functional  disorder  whenever  the  heart  is  but  little,  if 
at  all,  enlarged.  The  association  of  anaemia  with  a  certain  amount 
of  organic  disease  is  quite  common,  when  if  the  blood  be  restored 
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to  its  normal  condition,  the  cardiac  lesions  are  found  to  be,  for  a 
time  at  least,  innocuous.  But  if  the  lesions  involve  more  or  leas 
obstruction  or  regurgitation,  and  enlargement  of  the  heart  have 
already  taken  place,  marked  improvement,  as  regards  the  cardiac 
and  other  symptoms,  may  be  expected  to  follow  the  removal  of  the 
conditions  which  give  rise  to  the  associated  functional  disorder. 

The  foregoing  remarks  have  had  reference  to  measures  wtiicli 
are  distinguished  as  curative.  Palliative  measures  are  now  to  be 
considered.  These  are  to  be  adapted  to  different  circumstances 
pertaining  to  the  disturbed  action  of  the  heart.  To  tranquil li.;.;  Qm 
excited  organ  and  restore  regularity  of  action,  are  the  ends  for 
which  palliative  measures  are  pursued.  But  the  heart  is  subject, 
as  has  been  seen,  to  various  forms  of  disorder,  and  the  condition  of 
the  organ,  as  manifested  by  the  symptoms,  is  not  precisely  the 
same  in  all  the  several  varieties.  In  the  mildest  form  of  disorder, 
in  which  only  an  occasional,  momentary  disturbance  is  felt,  there 
is  neither  necessity  nor  time  for  palliation.  Curative  measures  are 
alone  required.  Persisting,  inordinate  action,  continuing  perhaps 
for  weeks  or  even  mouths,  calls  for  remedies  calculated  to  allay 
this  state  of  excitement.  The  special  cardiac  sedative,  as  it  has 
been  called,  digitalis,  is  often  useful  fur  this  purpose.  Hydrocyanic 
acid,  or  the  laurel  water,  byoscyamus,  belladonna,  and  other  nar- 
cotic sedatives,  may  be  employed  in  succession.  A  belladonna 
plaster  worn  over  the  pra^cordial  region  appears  frequently  to  exert 
a  happy  effect.  Opium  is  admissible,  in  some  cases,  beariiu  in 
mind  the  risk  of  becoming  accustomed  to  its  use,  and  the  formation 
of  a  habit  which  is  with  difficulty  broken,  and  which  entails  evils 
of  no  small  magnitude.  Palliative  means  in  these,  as  in  other  cases, 
are,  of  course,  to  be  conjoined  with  measures  which  are  designod 
to  be  curative. 

Paroxysms  of  palpitation  characterized  by  violence  and  irregu- 
larity of  the  heart's  action,  may  be  shortened  and  mitigated  by 
palliative  measures. 

Cases  of  functional  disorder  often  come  under  the  observation  of 
the  physician,  for  the  first  time,  under  these  circumstances.  lie  is 
fre<|uently  summoned  in  haste,  and  finds,  perhaps,  the  patient  and 
friends  in  a  state  of  great  alarm.  The  first  point  is  to  give  assur- 
ance of  absence  of  danger,  so  soon  as  it  is  ascertained  that  the  dis- 
turbance is  merely  functional.  A  full  opiate  affords  often  the 
quiekest  and  most  reliable  method  of  procuring  relief.  Revulsive 
applications  are  serviceable,  such  as  sinapisms  to  the  cheat,  or, 
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compresses  moistened  with  strong  aqua  ammoniae.  These  may  be 
applied  over  the  spine  if  there  be  tenderness  on  pressure.  Warm, 
stimulating  foot-baths  are  highly  useful.  These  measures  relieve 
by  obviating  the  tendency  to  the  accumulation  of  blood  within  the 
heart.  This  tendency  is  shown  by  coldness  of  the  surface  and 
extremities  during  paroxysms  of  palpitation.  Painful  stimulation 
of  the  surface  is  also  useful  by  diverting  the  attention  of  the  patient 
from  the  heart.  If  an  opiate  be  not  employed,  the  remedies  called 
antispasmodic  are  indicated,  such  as  the  ethereal  preparations,  the 
compound  spirits  of  lavender,  the  aromatic  spirit  of  ammonia, 
valerian,  assafoetida,  etc.  Some  of  these  may  be  given  in  conjunc- 
tion with,  or  in  addition  to  opium  or  the  salts  of  morphia. 

In  paroxysms  characterized  by  feebleness  of  the  heart's  action, 
with  intermittency  and  a  tendency  to  syncope,  prompt  relief  is 
often  afforded  by  alcoholic  stimulants.  Brandy  or  some  form  of 
spirit  should  be  given  pretty  freely,  and  not  much  diluted.  Ano- 
dynes, antispasmodics,  and  revulsive  applications  may  be  added. 

The  symptoms  associated  with  palpitation,  exclusive  of  those 
referable  to  the  heart,  must  influence,  to  some  extent,  palliative 
measures.  Thus,  if  plethora  be  manifestly  present,  a  small  vene- 
section or  local  bloodletting  by  cupping  or  leeching,  may  be  indi- 
cated with  a  view  to  immediate  relief.  Marked  coldness  of  the 
surface,  on  the  other  hand,  and  prostration,  point  to  the  free  use  of 
stimulants.  Eemedies  addressed  to  the  stomach,  in  certain  cases, 
are  effectual.  If  the  stomach  be  distended  with  gas,  carminatives 
sometimes  act  indeed  like  a  charm.  If  acidity  or  cardialgia  are 
present,  an  alkaline  or  antacid  remedy,  and  especially  ammonia, 
may  cut  short  the  paroxysm.  If  the  bowels  be  constipated  and 
flatulent,  an  active  cathartic,  or  a  large,  stimulating  enema  may 
prove  equally  efficient. 

In  paroxysms  occurring  in  persons  of  a  gouty  habit,  it  has  been 
advised  to  make  irritating  applications  to  the  joints  usually  affected, 
in  order  to  solicit  the  local  manifestations  of  the  disease  in  these 
situations.  Preparations  of  colchicum  and  guaiacum  are  considered 
as  indicated  by  palpitation  occurring  under  these  circumstances. 
The  palliative  measures,  however,  suited  to  other  cases  are  appli- 
cable, and  especially  remedies  addressed  to  the  stomach. 
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Affections  of  the  aorta  do  not,  strictly,  fall  within  the  scope  of 
a  treatise  on  the  diseases  of  the  heart;  but  they  are  with  propriety 
included,  not  merely  on  account  of  the  close  anatomical  relations  of 
the  parts  affected,  but  because  diseases  in  these  two  situations  are 
often  associated,  and,  without  proper  knowledge  and  care,  certain 
symptoms  and  signs  due  to  aortic  affections,  are  liable  to  be  attri- 
buted to  the  heart.  The  aorta  may  be  the  seat  of  inflammation, 
acute  and  chronic,  and  of  structural  changes,  either  resulting  from 
inflammation,  or  non-inflammatory;  it  is  subject  to  alterations  in 
calibre,  viz.,  contraction  or  dilatation,  and  aneurisms  occur  oftener 
in  this  than  in  any  other  portion  of  the  arterial  system.  This 
chapter  will  be  devoted  to  a  brief  consideration  of  these  several 
forms  of  disease,  treating  of  them  only  so  far  as  they  are  of  interest 
to  the  practitioner  of  medicine. 

Acute  inflammation  of  the  aorta  is  one  of  the  most  infrequent  of 
diseases.  Only  a  small  number  of  well-marked  cases  are  on  record. 
It  might  naturally  be  presumed  that  the  inflammation  would  be 
likely  to  extend  into  this  artery,  from  the  left  ventricle,  in  endo- 
carditis, but  it  is  quite  otherwise;  the  latter  disease  is  sufficiently 
common,  and  in  the  few  cases  of  aortitis  which  have  been  observed, 
it  does  not  appear  to  have  been  always  either  preceded  or  accom- 
panied by  endocardial  inflammation.  According  to  Bokitansky, 
and  other  late  pathologists,  the  primary  seat  of  inflammation  affect- 
ing the  arteries  is  in  the  outer,  or,  as  commonly  called,  the  cellular 
coat  The  middle  and  lining  coats,  not"  containing  bloodvessels, 
are  supposed  never  to  be  the  point  of  departure  of  inflammation,  but 
to  become  involved  secondarily  in  the   inflammatory  processes. 
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Vascular  engorgement  is  presented  only  in  the  cellular  coat.  In- 
flammatory exudation,  and  pus,  either  infiltrated  or  collected  in 
small  abscesses,  may  be  here  found.  The  middle  and  lining  coats 
are  thickened  softened,  friable,  easily  detached  from  each  other,  and 
presenting  sometimes  appearances  resembling  ulcerations.  The 
redness  which  these  coats  may  present  is,  probably,  always  due  to 
the  imbibition  of  the  serum  of  the  blood  holding  in  solution  heematin. 
Solid  deposits  are  formed  within  the  vessel,  consisting  chiefly  of 
coagulated  fibrin,  or  decolorized  clots.  Whether  exuded  lymph  may 
permeate  the  middle  and  lining  tissues  and  accumulate  within  the 
artery,  is  a  point  on  which  pathologists  are  not  agreed.  These  de- 
posits, in  proportion  to  their  quantity,  must  diminish  the  calibre  of 
the  vessel,  and  obstruct  the  free  passage  of  blood.  They  may  be 
sufficient  to  cause  occlusion  of  some  of  the  arterial  branches. 
Carried  onward  in  masses,  or  in  disintegrated  particles,  with  the 
current  of  blood,  they  may  occasion  obstruction  of  remote  vessels, 
and  interrupt  the  circulation  in  certain  portions  of  the  body,  possi- 
bly leading,  thereby,  to  gangrene. 

Acute  aortitis  is  not  attended  by  symptoms  distinctive  of  the 
disease;  or,  at  all  events,  if  the  clinical  history  embrace  any 
peculiar  symptomatic  phenomena,  they  are  yet  to  be  ascertained. 
Disease  of  the  lungs  or  heart  coexisting  in  most  cases,  the  pheno- 
mena referable  to  the  surrounding  organs  render  obscure  symptoms 
proceeding  from  the  aortic  inflammation.  Association  with  various 
concomitant  morbid  conditions  will  serve  to  explain  the  discrepancy 
in  the  descriptive  history  of  different  cases  which  have  been  reported. 
It  is  doubtful  whether  acute  pain  ever  pertains  intrinsically  to  the 
disease.  Dr.  Corrigan  attributes  the  occurrence,  in  some  instances, 
of  painful  paroxysms  resembling  those  of  angina  pectoris,  to  in- 
flammation seated  at  the  origin  of  the  artery,  but  these  have  been 
only  occasionally  observed,  and  it  is  not  certain  that  there  was  any 
direct  pathological  connection  with  the  aortitis.  (Edema  of  the 
extremities  and  of  the  body  generally,  or  anasarca,  observed  by 
Bizot,  and  considered  by  him  as  characteristic  of  the  disease,  was 
probably  due  to  coexisting  Bright's  disease,  the  latter  affection 
being  but  little  understood  at  the  time  his  observations  were  made. 
Febrile  movement,  more  or  less  intense,  doubtless  accompanies 
acute  inflammation  in  this  situation,  and  is  proportionate  to  the 
extent  of  the  aorta  involved.  It  is  intelligible  that  if  the  current 
of  blood  through  the  arteries  be  obstructed  by  the  accumulation  of 
coagula  or  lymph,  the  pulse  will  be  proportionately  small.     Feeble- 


INFLAMMATION   OF   AORTA.  431 

ness  of  the  pulse  must  also  be  an  effect  of  the  impaired  elasticity  of 
the  coats  of  the  artery.  It  is  probable  that  the  transportation  of 
fibrinous  plugs  with  the  current  of  blood  to  the  smaller  arteries, 
occurs  in  some  cases,  giving  rise  to  effects  which  have  been  noticed 
in  a  previous  chapter  under  the  head  of  embolia.1 

As  regards  physical  signs,  violent  pulsation  of  the  artery  is  said 
to  be  incident  to  inflammation.  It  is  possible  that  this  sign  may 
be  sometimes  appreciable  in  the  second  intercostal  space,  close  to 
the  sternum,  on  the  right  side,  where  the  artery  approaches  nearest 
the  thoracic  walls.  But,  as  an  isolated  sign,  this  is  not  distinctive 
of  aortitis.  The  artery  is  much  more  accessible  to  palpation  in  the 
epigastrium;  but  violent  pulsation  in  this  situation  is  sufficiently 
common  without  involving  inflammation.  In  a  case  observed  by 
Dr.  Parkes,  and  cited  by  Walshe,  a  loud,  rough  systolic  murmur 
was  audible  from  the  third  dorsal  vertebra  quite  down  to  the  lum- 
bar region.  The  production  of  a  murmur  in  consequence  of  the 
presence  of  deposits  of  fibrin  and  lymph  within  the  affected  vessel 
is  readily  understood;  but  structural  changes,  occurring  as  either 
effects  of  inflammation  or  of  non-inflammatory  processes,  equally 
give  rise  to  a  murmur,  so  that  this  can  only  be  considered  as  a  sign 
of  aortitis  when  developed  while  a  case  is  under  observation,  and 
associated  with  other  phenomena  rendering  the  existence  of  the 
disease  probable.  In  short,  physical  exploration  fails  in  furnishing 
definite  signs  upon  which  much  reliance  is  to  be  placed. 

From  the  preceding  remarks  relating  to  symptoms  and  signs  it 
follows  that  the  diagnosis  of  acute  aortitis,  in  the  present  state  of 
knowledge,  is  impracticable.  Hence  a  fuller  consideration  of  the 
disease,  including  the  subject  of  the  treatment,  would  be  incon- 
sistent with  the  practical  character  of  this  work. 

The  frequency  of  subacute  or  chronic  aortitis  is  problematical. 
If  the  anatomical  changes  so  often  found  within  the  aorta  are  of 
inflammatory  origin,  as  some  pathologists  have  assumed,  inflam- 
mation of  a  low  grade  of  intensity  must  be  quite  common  in  this 
situation.  In  many,  if  not  most,  instances,  it  is  probable  that  these 
changes  are  non-inflammatory ;  but  the  discussion  of  the  question, 
how  often  or  to  what  extent  they  involve  inflammation,  would  be 
unprofitable  in  a  practical  point  of  view,  and  therefore  here  out  of 
place.  Symptoms  and  physical  signs  do  not  furnish  the  means  of 
recognizing  subacute  or  chronic  aortitis  during  life. 

1  Chapter  IV.  page  161. 
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The  anatomical  changes  occurring  within  the  aorta,  to  which 
reference  has  just  been  made,  involve  the  presence  of  morbid 
deposit.  In  examining  the  bodies  of  aged  persons  after  death,  it  is 
rare  to  find  the  internal  surface  of  this  artery  entirely  free  from 
disease.  Changes  due  to  morbid  deposit  often  occur  in  the  middle 
aged,  especially  in  males;  and  they  are  sometimes  observed  in  young 
subjects.  They  are  found  when  there  had  been,  during  life,  no 
symptoms  denoting  disease  in  this  situation ;  but  they  are  important 
as  leading  to  dilatation,  aneurism,  and  occasionally  perforation  or 
rupture.  Their  agency  in  the  production  of  certain  physical  signs 
is,  also,  to  be  borne  in  mind. 

The  deposit  may  be  situated  upon  the  free  surface  of  the  lining 
membrane  of  the  vessel,  forming  membraniform  patches,  variable 
in  number,  thickness,  and  size,  composed  of  a  white,  dense  sub- 
stance, sometimes  of  a  cartilaginous  firmness,  closely  adherent  to 
the  membrane.  This  substance  may,  possibly,  in  some  instances, 
be  lymph  which  has  exuded  from  the  vasa  vasorum  of  the  outer 
coat,  and  permeated  the  middle  and  inner  tunics  of  the  artery. 
According  to  Bokitansky,  it  is  always  derived  from  the  blood 
within  the  artery,  and  is  either  condensed  fibrin,  or  "  an  excessive 
deposition  of  the  lining  membrane  of  the  vessels."  This  deposit  in 
some  cases  extends  over  the  whole  aorta,  and  even  into  the  com- 
municating arteries.  It  may  lead  to  occlusion  of  the  latter  at  the 
points  of  communication  with  the  aorta.  Although  this  false  mem- 
brane becomes,  after  a  time,  so  closely  adherent  to  the  surface  of 
the  inner  coat  of  the  artery  that  it  cannot  be  removed  without 
bringing  away  the  latter,  it  is  not  united  by  means  of  an  organized 
attachment,  and  does  not  itself  take  on  organization. 

A  more  common  form  of  deposit  is  that  known  as  atheroma.  This 
deposit  takes  place  beneath  the  lining  membrane  of  the  artery.  It 
occurs  first  in  small,  isolated  points  which  increase  and  coalesce, 
forming  patches  of  greater  or  less  size.  The  substance  of  the  de- 
posit is  soft  and  even  semi-liquid,  or  more  or  less  hard.  It  is  found, 
on  microscopical  examination,  to  contain  oil-globules  in  abundance 
with  crystals  of  cholesterine,  and,  hence,  it  is  considered  as  consti- 
tuting a  variety  of  fatty  degeneration.  It  is  frequently  associated 
with  fatty  change  of  the  muscular  substance  of  the  heart  to  a  greater 
or  less  extent.  The  presence  of  this  deposit  involves  more  or  less 
softening  and  looseness  of  the  middle  and  lining  coats  of  the  artery. 
The  atheromatous  deposit  is  the  seat  of  the  calcareous  matter  so 
often  observed  in  the  bodies  of  those  who  die  after  the  middle 
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period  of  life,  not  infrequently  occurring  daring,  and  sometimes 
prior  lo,  this  period.  In  the  progress  of  time,  the  patches  of  athe- 
roma are  transformed  into  plates  or  masses  of  a  bony  hardness. 
The  lining  membrane  of  the  artery  covering  these  plates  or  masses 
disappears,  and  they  project  into  the  vessel,  coming  in  direct  eon- 
tact  with  the  current  of  blood.  The  interior  surface  of  the  vessel 
is  in  this  way  roughened  ;  the  current  of  blood  is  broken,  and  the 
elasticity  of  the  artery  impaired  or  destroyed.  The  projections 
within  the  vessel  also  serve  as  a  nucleus  for  the  deposit  of  fibrin, 
and  the  calibre  of  the  vessel  may  thus  be  considerably  diminished, 
causing  obstruction  to  th  I'  tlic  Wood.     The  trans- 

formation  of  atheromatous  into  calcareous  patches,  must  be  con- 
sidered as  a  conservative  provision  for  strengthening  the  affected 
portions  of  the  artery,  diminishing  the  liability  to  dilatation  and 
rupture.     If,  however,  the  vessel  be  extensively  calcified,  and  ren- 

■  1  ■  -t - -h  1  thereby  unyielding  ami  inelastic,  the  circulation  is  deprived 
of  the  force  derived  fn»m  the  recoil  of  the  affected  portion  of  the 
aorta:  an  additional  labor  falls  upon  the  left  ventricle  which,  iu 
consequence,  is  apt  to  become  hypertrophied.  Calcified  arteries 
were  formerly  mid  to  be  ossified,  sad  the  term  unification  is  still 

sometimes  applied  to  this  morbid  change,  incorrectly,  inasmuch  as 
the  calcareous  deposit  lacks  the  characters  of  bony  texture,  resem- 
bling the  latter  only  in  density  and  chemical  composition. 

CWcflreuus  degeneration  m;n  <\isl.  to  a  considerable  extent  without 
giving  rise  to  any  notable  symptoms  of  disease.  It  is  found  after 
death  to  pervade  the  aorta  more  01  i  iaily  at 

and  anterior  to  the  arch,  having  occasioned,  during  life,  no  apparent 
inconvenience.     But  it  may  give  rise  to  aortic  murmurs  which  it  is 

■  le-iulili.'  to  1.1  iscrimiaifte  from  those  involving  lesions  of  tin 
valves  and  orifice.  With  these  lesions,  affections  of  the  aorta  are 
i"ii'|iiihtly  associated,  but  the  artery  may  be  extensively  diseased 
without  the  valves  and  orifice  being  Involved  How  is  toil  hi  i  : D 
be  determined  during  life?  The  friction  of  the  current  of  blood  in 
its  onward  course  against  the  inner  surface  of  the  aorta  roughened  by 
calcareous  patches,  causes  ft  murmur;  Bud  the  regurgitant  current 
or  retrograde  movement  of  the  Column  of  blood,  due  to  '! 

of  the  arterial  coats,  may  also  cause  a  murmur,  even  aasuioin 
the  semilunar  valves  are  sufficient.     We  may  thai  have  a  systolic 
and  a  diastolic  murmur,  one  or  both,  produced    within  the  aorta, 
independently  of  cither  obstruction   or  insufficiency  at  the  aortic 


fice.     It  is  desirable  to  distinguish   thes 
28 


urmurs,  for   they 
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represent  lesions  which  are  of  little  consequence  compared  aitii 
those  involving  aortic  contraction  and  regurgitation,  and,  conse- 
quently, serious  enlargement  of  the  heart.  A  systolic  munnar 
produced  within  the  artery  just  above  the  orifice,  may  have  its 
maximum  of  intensity  in  the  second  intercostal  space  close  u>  lie 
sternum,  whore  the  artery  is  nearest  the  ear  of  the  auscoltator. 
In  this  respect  it  does  not  differ  from  a  murmur  produced  at  tae 
aortic  orifice.  It  is  less  likely  than  the  latter  murmur  to  extend 
below  the  level  of  the  third  rib.  It  is  perhaps  more  likely  to  he 
propagated  with  considerable  inlensity  into  the  carotids.  Those 
differential  points,  it  must  be  confessed,  are  not  sufficient  always 
for  a  positive  discrimination.  The  aortic  second  sound  of  the  hear; 
is  to  be  taken  into  consideration.  This  sound  is  not  likely  to  be 
notably  impaired  if  the  aortic  orifice  be  not  the  seat  of  lesions.  At 
all  events,  an  aortic  murmur,  whether  produced  at  the  orifice,  or 
within  the  artery  above,  does  not  necessarily  denote  a  serious 
morbid  condition,  when  the  aortic  second  sound  is  unimpaired 
A  diastolic  murmur  produced  within  the  artery  above  the  orifice, 
provided  the  semilunar  valves  be  sufficient,  is  heard  in  the  second 
and  third  intercostal  spaces  on  the  right  side  of  the  sternum.  lt» 
not  propagated  downward,  as  when  it  is  produced  by  regurgitation 
through  the  aortic  orifice  into  the  cavity  of  the  ventricle,  the  vahret 
being  insufficient.  In  the  latter  ease,  the  murmur  is  loudest  over 
the  body  of  the  heart  and  is  heard  often  at  the  xiphoid  cartilage,  or 
even  still  lower.  The  integrity  of  the  aortic  second  sound  of  tat 
heart  is  important  in  determining  that  a  diastolic  murmur  is  j 
duced  within  the  artery  alone,  without  involving  insumciei 
regurgitation  at  the  aortic  orifice.  If  the  aortic  second  sonm 
not  notably  impaired,  it  may  he  assumed  that  the  murmur  i 
duced  within  the  artery.  It  is,  however,  to  be  considered  I 
proportion  as  the  elasticity  of  the  aorta  is  diminished,  the  inte 
of  the  aortic  second  sound  will  be  lessened.  It  is  to  be  added,  i. 
the  intensity  or  quality  of  a  murmur  produced  within  the  aoru,  a 
not  evidence  of  the  extent  or  amount  of  disease.  Calcareous  petebeL 
few  and  small,  may  so  roughen  the  membrane  as  to  develop  a 
loud  rasping  murmur;  and,  on  the  other  hand,  calcareous  decant 
may  pervade  the  artery  when  the  murmur  is  feeble  and  soft,  tat 
physical  conditions,  in  the  latter  case,  being  less  favontl 
production  of  sonorous  vibrations.  Much  will  depend  on  tar 
power  with  which  the  left  ventricle  contracts,  as  regards  the  loud- 
ness and  roughness  of  aortic  murmurs;  hence,  other  things  being 
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equal,  they  are  loud  and  rough  in  proportion  to  the  amount  of 
hypertrophy  of  this  ventricle  which  may  be  present,  and  the  mus- 
cular vigor  of  the  heart. 

Dilatation  of  the  ascending  aorta  is  a  not  infrequent  result  of 
atheromatous  and  calcareous  disease.  The  middle  and  lining  tunics 
becoming  softened,  attenuated,  and  the  elasticity  of  the  vessel  im- 
paired or  lost,  dilatation  takes  place  from  the  distending  force  of 
the  blood-currents  propelled  forward  by  the  systole  of  the  left  ven- 
tricle, and  backward  by  the  recoil  of  the  arterial  coats  beyond  the 
affected  portion  of  the  aorta.  This  result  is  more  apt  to  follow  if 
the  left  ventricle  become  hypertrophied.  The  ascending  portion  of 
the  arch  and  the  sinuses  of  Valsalva  are  the  points  most  apt  to 
yield  to  the  distension.  In  the  latter  situation,  the  dilatation  is 
probably  produced  more  by  the  retrograde  than  the  onward  cur- 
rent, provided  the  semilunar  valves  remain  sufficient.  According 
to  Dr.  Bellingham,  visible  pulsation  of  the  large  arteries  of  the  neck 
and  upper  extremities,  and  a  jerking  orreceding  pulse,  are  charac- 
teristic of  dilatation  of  the  arch  of  the  aorta.  These  signs  have 
been  noticed  in  a  previous  chapter  as  distinctive  of  lesions  at  the 
aortic  orifice  permitting  regurgitation  from  the  artery  into  the  left 
ventricle.  Their  significance  of  dilatation  of  the  aorta,  disconnected 
from  aortic  insufficiency,  must  depend  on  the  presence  of  adequate 
evidence  that  the  semilunar  valves  remain  sufficient.  This  evidence 
consists  in  the  absence  of  a  murmur  denoting  regurgitation  into 
the  ventricle,  and  the  intensity  of  the  aortic  second  sound  of  the 
heart  being  but  little,  if  at  all  impaired.  It  is  only  under  these 
conditions  that  the  signs  can  be  considered  as  indicating  aortic 
dilatation.  Dr.  Bellingham  also  states  that  an  impulse  synchronous 
with  the  pulse  is  perceived  when  the  ear  is  applied  to  the  stethoscope 
.laid  upon  the  first  bone  of  the  sternum.  This  impulse  may  be  per- 
ceived thus  by  the  ear  when  it  is  not  communicated  to  the  hand 
with  sufficient  force  to  be  appreciable.  In  connection  with  these 
signs,  a  double  rough  murmur  is  perceived  which  is  referable  to 
the  aorta  and  not  to  the  aortic  orifice.  The  diagnosis  in  some  cases, 
as  claimed  by  the  author  just  mentioned,  may  be  made  out  by 
means  of  this  combination  of  physical  signs;  but  in  most  cases, 
the  diagnostic  points  are  invalidated  by  the  coexistence  of  lesions 
at  the  aortic  orifice. 

The  foregoing  diseases  of  the  aorta,  although  intrinsically  im- 
portant, and  involving  pathological  questions  of  much  interest, 
have  been  passed  over  cursorily,  because  the  diagnosis  is  generally 
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impracticable,  and,  were  it  practicable,  tbey  are,  for  the  moat  part, 
not  amenable  to  treatment.  Acute  aortitis,  if  ascertained,  woulti 
call  for  measures  to  diminish  the  intensity  of  inflammation  and  ibe 
tendency  to  coagulation  of  the  fibrin  in  the  blood.  Subacute  r>: 
chronic  aortitis  is  always  latent,  and  it  is  doubtful  whether,  were 
its  existence  determined,  therapeutical  measures  would  be  of  mud: 
avail.  Atheromatous  deposit  is  not  revealed  either  by  Symplons 
or  signs,  and  ia  dependent  on  a  diathesis  often  incident  to  age,  and 
the  removal  of  which  could  hardly  be  expected.  Calcareous  plates 
or  masses,  and  dilatation  of  the  aorta,  give  rise  to  murmurs  which, 
with  proper  attention  and  knowledge,  may,  in  some  instances,  be 
referred  to  the  aorta.  The  latter  J3  the  most  important  practical 
point  connected  with  the  aortic  diseases  which  have  been  noticed. 
Murmurs,  systolic  and  diastolic,  may  be  generated  by  the  current* 
of  blood  exclusively  within  the  aorta,  when  the  lining  membrane 
is  roughened  by  calcareous  matter  or  other  structural  changes  such 
as  puckering  of  the  membrane,  and  by  alterations  in  the  calibre  of 
the  vessel.  These  murmurs,  if  incorrectly  referred  to  the  aortic 
oriiice,  would  denote  serious  lesions,  whilst,  in  fact,  the  anatomical 
changes  are  comparatively  unimportant,  and  perhaps  ionocnou 
This  ia  to  be  borne  in  mind,  and  it  is  to  be  determined,  if  prac- 
ticable, in  individual  cases,  whether  aortic  murmurs  are  produced 
within  the  artery  or  at  the  aortic  orifice.  Owing  to  the  frequal 
coexistence  of  lesions  situated  at  this  orifice  with  diseases  of  lie 
aorta,  murmurs  are  often  developed  in  both  situations.  Under 
these  circumstances,  the  diacrimination  is  difficult,  and  i 
tively  of  small  importance. 

The  subject  of  thoracic  aneurisms  claims  a  more  extendi 
sideration  than  the  aortic  diseases  which  have  bean 
this  subject,  the  remainder  of  the  chapter  will  be  devoted. 
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The  term  aneurism,  in  its  broadest  sense,  and  in  accordance  wkk 
its  etymology,1  is  applicable  to  every  species  of  dilatation  of  at 
arterial  trunk.  It  is  convenient,  however,  to  exclude  cases  ■> 
which  an  artery  is  slightly  or  moderately  enlarged   in   its  wbok 
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circumference,  confining  tbe  application  of  the  term  to  dilatations 
of  this  description  which  are  considerable  in  degree,  and  circum- 
scribed, as  regards  the  extent  of  the  vessel  affected.  But  the  term 
is  applied  more  particularly  to  dilatations  of  a  portion  of  the  arte- 
rial wall,  forming  a  sac  or  pouch  of  greater  or  less  size.  Writers 
treating  at  length  of  this  subject  have  divided  aneurisms  into 
various  kinds,  according  to  the  form  of  the  enlargement,  the 
integrity,  or  otherwise,  of  the  several  coats  of  tbe  artery,  etc. 
Thus,  if  the  dilatation  affect  the  entire  circumference  of  the  vessel, 
the  dilated  portion  is  in  some  instances  cylindrical,  and  in  other 
instances  fusiform  or  spindle-shaped ;  hence  a  division  after  these 
two  forms.  The  division  into  true  and  fake  aneurisms  has  been 
long  maintained,  in  the  former  the  artery  being  simply  dilated 
without  solution  of  continuity  in  any  of  the  coats,  in  the  latter  the 
inner  and  middle  coats  having  been  ruptured  or  destroyed  over  a 
certain  space.  True  aneurisms,  according  to  this  distinction,  pre- 
sent the  same  number  of  tunics  as  the  artery  in  its  healthy  state, 
whilst  in  a  false  aneurism,  the  sac  or  pouch-like  dilatation  consists, 
either  entirely  or  in  part,  of  only  the  external  coat  of  the  artery. 
The  breach  in  the  middle  and  lining  tunics  may  be  the  point  of 
departure  for  the  aneurismal  dilatation.  It  is  so  considered  by 
most  writers  in  the  majority  of  cases,  but  this  is  denied  by 
Bokitansky,  who  thinks  that  the  destruction  of  these  coats  is  gene- 
rally consecutive  to  the  dilatation.  In  the  instances  in  which  the 
latter  is  assumed,  the  aneurism  is  said  to  be  mixed.  A  mixed  aneu- 
rism, then,  is  one  which,  being  primarily  true,  in  its  progress 
becomes  false.  The  tumor  formed  by  an  aneurismal  sac  is  gene- 
rally smooth  and  globular,  but  it  is  sometimes  oval  or  conical  in 
shape,  and  may  be  rendered  irregular  by  secondary  and  even 
tertiary  dilatations  giving  it  a  mulberry  appearance  externally, 
and  causing  it  to  present  internally  a  multilocular  arrangement. 
These  variations  have  given  rise  to  other  divisions.  A  curious 
variety  is  called  the  dissecting  aneurism.  In  this  kind,  rupture  of 
the  inner  and  middle  coats  of  the  artery  first  occurs,  and  the  blood, 
instead  of  dilating  the  outer  coat  so  as  to  form  a  sac,  detaches  this 
coat  over  a  greater  or  less  distance.  In  an  instance  reported  by 
Dr.  Pennock,1  the  dissection  of  the  coats  extended  as  far  as  the 
primitive  iliacs.     The  aorta  in  this  case  presented  the  appearance 

1  Note  in  Hope  on  Diseases  of  the  Heart,  1842,  p.  402.  Several  cases  are  here 
reported  by  the  editor,  Dr.  Pennock.  Similar  cases  have  been  described  by 
Laennec,  Guthrie,  and  others. 
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of  a  double  cylinder,  that  situated  internally  being  the  aorta 
proper,  communicating  directly  with  the  heart,  and  surrounding 
this  a  much  larger  cylinder  communicating  with  the  inner  one  by 
a  valvular  fissure  half  an  inch  in  length.  In  some  instances  the 
blood  which  separates  the  coats,  after  passing  a  certain  distance, 
finds  its  way  again  into  the  proper  arterial  channel  through  a 
second  opening. 

An  account  of  each  of  the  various  kinds  of  aneurism  should,  of 
course,  enter  into  a  full  consideration  of  the  subject ;  but,  directing 
attention  exclusively  to  aneurisms  of  the  thoracic  aorta,  and  con* 
sidering  these  only  so  far  as  they  are  of  interest  to  the  diagnosti- 
cian, the  kinds  which  are  distinguished  as  sacculated  are  chiefly 
important  in  the  present  connection.  Sacculated  aneurisms  giving 
rise  to  symptoms  and  signs  upon  which  a  diagnosis  may  be  based, 
in  the  great  majority  of  cases,  are  either  false  or  mixed  aneurisms. 
With  reference  to  diagnostic  phenomena,  certain  points  relating  to 
sacculated  aneurisms  are  to  be  kept  in  view.  These  points  are  to 
be  noticed  prior  to  considering  the  symptoms  and  physical  signs. 

Sacculated  thoracic  aneurisms  form  tumors  varying  in  size  from 
a  pea  to  the  foetal  head,  but  to  give  rise  to  phenomena  available 
for  diagnosis,  the  size  must  be  considerable.  Their  situation  deter- 
mines, to  a  considerable  extent,  their  symptoms  and  signs.  They 
are  seated  oftenest  in  the  ascending  aorta,  next  in  frequency  at  the 
arch,  and  less  frequently  in  the  descending  aorta.  Of  eighty-seven 
cases,  in  forty  they  were  connected  with  the  ascending  aorta,  in 
thirty  with  the  arch,  and  in  sixteen  with  the  descending  portion.1 
They  occur  not  infrequently  at  the  sinuses  behind  the  semilunar 
valves,  and  in  this  situation  rupture  takes  place  before  the  tumor 
attains  to  a  large  size,  in  consequence  of  the  cellular  coat  which 
exists  in  other  situations  being  here  wanting  and  its  place  supplied 
by  the  more  delicate  pericardium.  The  effusion  of  blood  when 
rupture  takes  place  is  into  the  pericardial  sac,  and  death  is  usually 
produced  almost  immediately  by  mechanical  compression  of  the 
heart.  The  diagnosis  of  aneurism  in  this  situation  is  impossible. 
Of  two  cases  that  have  fallen  under  my  observation,  in  one  the 
patient  fell  and  expired  almost  instantly  while  in  the  act  of  leaving 
the  hospital  after  recovering  from  an  attack  of  pleurisy.  In  the 
other  instance  the  person  was  found  dead,  having  been,  up  to  the 
time  of  death,  apparently  in  perfect  health.     In  neither  case  were 

1  Swett,  op.  cit.,  page  544. 
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there  any  symptoms  pointing  to  the  heart  or  largo  vessels  as  the 
seat  of  disease.  Situated  above  the  valves,  the  aneurism  may  or 
may  not  he  accompanied  hy  dilatation  of  the  artery  at  its  orifice, 
so  as  to  render  the  valves  insufficient ;  or  the  aneurism  may  i  I 
ant  be  complicated  with  aortic  valvular  lesions.  As  regard*  tbfl 
effects  upon  the  heart,  much  depends  on  the  existence  or  non-exist- 
ence of  aortic  regurgitation.  If  regurgitation  take  place,  enlarge- 
ment of  the  heart,  commencing  and  predominating  in  the  left 
ventricle,  ia  sure  to  follow;  but  if  the  aortic  valves  remain  suffi- 
cient, the  heart  by  no  means  invariably  becomes  enlarged.  Aneu- 
risms of  tlie  ascending  aorta  ami  arch  are  generally  seated  on  the 
convex  side  of  the  vessel,  and  the  tumor  extends  from  the  vessel  in 
a  direction  to  the  right,  the  distance,  of  course,  being  proportionate 
to  the  size  of  the  tumor.  But  it  is  to  be  borne  in  mind  th;il  Mm 
tumor  may  spring  from  the  concave  or  the  posterior  surface  of  the 
vessel  and  extend  in  different  directions,  having,  consequently, 
different  anatomical  relations  to  the  thoracic  walla  and  the  organs 
within  the  chest.  Whatever  may  be  the  direction  in  which  the 
t mi i<ir  extends,  in  proportion  to  its  size,  it  presses  upon  surrounding 
parts,  displaces  them,  interfering  with  the  performance  of  their 
functions;  it  gives  rise  to  local  inflammation  and  abnormal  a'lln:- 
Bions,  causes  erosion  and  atrophy  of  organized  structures,  and, 
finally,  ends  frequently  in  rupture  or  an  opening  produced  by 
sloughing  or  ulceration,  through  which  the  arterial  blood  escapes 
either  externally  or  into  some  internal  part. 

The  anatomical  relations  of  aneurismal  tumors  must  be  con- 
sidered in  order  to  understand  the  rationale  of  certain  symptomatic 
phenomena.  Arising,  in  the  majority  of  cases,  from  the  convex 
margin  of  the  ascending  aorta  or  the  arch,  contracting  adhesions 
with  tlie  thoracic  walls,  and  erosion  of  the  latter  Inking  plate,  the 
iiiii'L'umonts  are  at  length  raised,  forming  a  visible  swelling.  This 
swelling  or  external  tumor  is  generally  situated  nt  a  point  on  ilm 
right  side  of  the  sternum  bc&Mau  the  clavicle  and  the  fifth  or  sixth 
ribs;  but  it  may  make  its  appearance  over  the  first  or  second  bones 
of  the  sternum,  or  in  the  neck,  or  below  the  left  clavicle,  and  in 
rare  instances  on  the  posterior  surface  of  the  chest.     But  before  it 

r i '  in  the  ej»,  certain  effects  are  npt  to  be  pro 
by  pressure  ou  internal  parts.     These  effects  are  still  more  :.. 
when  the  aneurismal  tumor  springs  from  the  concave  BMU 
the  vessel.     The  parts  exposed   to   pressure,  and  giving  rise  to 
henomena,  are  the  trachea,  the  bronchi,  the  lungs, 
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the  oesophagus,  the  par  vagum  and  recurrent  nerves,  the  superior 
vena  cava,  the  thoracic  duct,  and  the  pulmonary  artery.  The 
effects  of  pressure  on  these  parts  belong  among  the  symptoms  of 
thoracic  aneurism.  The  anatomical  relations  of  aneurismal  tumors 
arising  from  the  descending  aorta  are  different.  Pressure  on  the 
parts  just  mentioned  does  not  occur.  An  external  tumor  is  not 
developed  unless  the  aneurism  become  extremely  large.  They  are 
apt  to  contract  adhesions  to  the  dorsal  vertebrae,  leading  to  erosion 
of  the  bony  structure,  and  sometimes  an  opening  takes  place  into 
the  spinal  canal.  Situated  behind  the  heart,  an  aneurismal  tumor 
may  displace  this  organ,  and,  by  pressing  it  forward,  render  its 
action  on  the  thoracic  walls  so  strong  as  to  simulate  hypertrophy. 
In  addition  to  the  size  of  aneurismal  tumors,  the  portion  of  the 
aorta  from  which  thev  soring,  and  the  direction  in  which  thev  ex- 
tend,  other  points  are  concerned  in  the  production  of  symptoms 
and  si  ens.  The  mouth  of  the  sac  varies  in  size  and  form  in  differ- 
ent  cases,  allowing  more  or  less  freedom  of  the  ingress  and  egresi 
of  blood,  and  either  favoring,  or  otherwise,  the  force  of  the  current 
into  the  cavity.  The  opening  may  be  smooth,  or  roughened  by 
calcareous  deposit  The  artery  in  the  vicinity  of  the  aneurism  roaj 
be  healthy,  but  oftener  it  is  more  or  less  diseased.  The  interior  of 
the  sao  is  freaurnt.v  siu  ;de»i  \v'.'.\.  L-al.-areoi-s  i»:..tes.  The  cavitr 
of  the  sac  mav  be  f/.Ied  with  Y:  ; -i  «1  b!o\»d:  b  :;  it  often  contains 
solid  i::e.i  cbri:.  :^  n.ore  i-r  less  a  i::  hi:.ce.  This  nbriu.  deposited 
i:i  a  series  of  e.nee:::r.e  layers.  :  re?-.-:.ts  a  s: ratine- J  arrangement, 
the  lavers  nearest  the  t'arie.es-j.'  :.  e  sci.-  bri:  j  the  most  eon  dense- 1, 
d ee o  *.  :>  r : :: e » i ,  a u .;  vi r v.  a n\  t  h  ;se  i a  r r- .■  x i z \ : t v  ; ■ .  the  bl .  -o-i  s*  •  fter. 
more  ir.eis:,  :::..;  iviier.ei  w.tii  Lei:.:*:  it:.  Ti.e  s:ze  of  the  eavitv 
reeeivi"j  o.;-.\.  is.  ^f  v.   urse.  d;:::i:.:-h~i  ir.  i  r  >»rtion  to  the  aeeu- 
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portion  of  the  aorta  where  the  aneurism  is  Beated,  is  an  important 
effect.  This  arises  from  the  deposit  of  fibrin,  and  from  the  small 
size  of  the  mouth  of  the  sac,  or  the  form  of  the  aperture  being 
such  as  not  to  allow  free  passage  of  blood  into  the  cavity.  It  may 
also  proceed  from  the  outward  pressure  of  the  aneurismal  tumor. 
The  carotid  and  subclavian  arteries  may  in  this  way  be  more  or 
less  obstructed,  and  even  obliterated,  when  aneurisms  involve  the 
arch  of  the  aorta. 

The  formation  of  a  thoracic  aneurism  always  involves  a  pre-ex- 
isting morbid  condition  of  the  arterial  coats,  and  in  most  instances 
this  morbid  condition  is  connected  with  the  atheromatous  deposit 
The  middle  and  lining  coats  becoming  aoftened,  distensible,  and 
sometimes  destroyed  over  a  certain  space,  dilatation  is  pfodnosd 
by  the  force  of  the  blood-current,  and,  as  a  rule,  the  yielding  parts 
are  more  and  more  dilated  by  the  same  force.  Various  circum- 
stances, which  are  sufficiently  obvious,  on  the  one  hand  favor,  and 
on  the  other  hand  retard  the  progressive  increase  of  the  aneurismal 
tumor.  Other  things  being  equal,  the  increase  iu  size  goes  on  with 
a  rapidity  proportionate  to  the  softened,  relaxed  state  of  the  sac, 
the  freedom  of  communication  with  the  artery,  the  power  of  the 
heart's  action,  and  the  deficiency  of  layers  of  fibrinous  deposit. 
Theso  circumstances  varying  in  different  cases,  the  progress  of 
aneurisms  is  sometimes  extremely  slow,  and  in  other  cases  com- 
paratively rapid.  The  connection  of  atheromatous  disease  is  to  be 
borne  iu  mind,  for  its  existence  iu  portions  of  the  artery  not  in- 
volved in  the  aneurism  may  give  rise  to  arterial  murmurs,  which 
have  been  already  considered ;  and  this  disease  is  apt  to  be  nsso- 
■:i;iii''t  with  valvular  lesions  and  cardiac  enlargement,  irrespective 
of  the  effects  of  the  aneurism  on  the  heart, 

The  primary  causes  of  aneurism  affecting  the  aorta  are  those 
involved  in  the  production  of  disease  of  the  coats  of  this  vessel. 
The  supposed  agency  of  muscular  exertions  or  strains  in  certain 
cases,  irrespective  of  disease  of  the  artery,  may  fairly  be  doubted. 
An  influence  apparently  belongs  to  age  and  sex.  tfaleasn  Att 
more  subject  to  the  affection  than  females,  and  it  is  rare  that  it 
occurs  prior  to  the  age  of  thirty  or  after  the  age  of  sixty.  These 
facts  are  explained  by  the  more  frequent  occurrence  of  disease  of 
the  coats  of  the  artery  in  males  than  in  females,  by  the  infr&pieney 
of  its  occurrence  prior  to  the  age  of  thirty  and  by  the  rigidity  of  the 
arterial  walls  and  lessened  power  of  the  heart  after  sixty.  The  fact 
that  the  ascending  aorta  and  the  arch  are  especially  apt  to  be  the 
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seat  of  atheromatous  disease,  explains,  in  a  great  measure,  the 
liability  of  these  portions  of  the  aorta  to  become  affected  with 
aneurism.  Aneurisms  seated  in  the  smaller  arterial  trunks  are 
frequently  of  traumatic  origin,  but  it  is  obvious  that  aneurisms  of 
the  aorta  are  never  attributable  to  wounds  of  this  vessel.  It  is 
possible  that  hypertrophy  of  the  left  ventricle  may  contribute  to 
the  formation  of  aneurism,  especially  when  seated  in  the  ascending 
aorta  and  arch,  in  consequence  of  the  abnormal  force  with  which 
the  blood  is  driven  into  the  artery. 

The  terminations  of  thoracic  aneurisms  may  be  briefly  noticed, 
before  entering  on  the  consideration  of  the  symptoms,  signs,  and 
diagnosis.  A  fatal  result  occurs  sooner  or  later  in  the  vast  ma- 
jority of  cases.  The  different  modes  in  which  this  result  is  brought 
about  are  of  historical  rather  than  practical  interest,  since  they  are 
influenced  but  little,  if  at  all,  by  remedial  interference. 

Eventually,  in  a  large  proportion  of  cases,  the  aneurismal  sac  opens, 
and  the  patient  dies  from  hemorrhage.  But  in  some  instances,  pres- 
sure on  important  parts,  viz.,  the  trachea,  bronchi,  lungs,  oesophagus, 
spinal  cord,  vena  cava  and  pulmonary  artery,  occasions  death  before 
rupture  takes  place.  Death  may  sometimes  be  attributable  to 
emboli  detached  from  within  the  sac.  It  is  needless  to  say  that  the 
existence  of  aneurism  does  not  preclude  the  development  of  various 
intercurrent  affections  which  may  destroy  life.  The  rupture  of  the 
aneurismal  sac  takes  place  in  different  situations.  It  occurs  within 
the  pericardium,  as  already  mentioned,  when  the  aneurism  is  seated 
below  the  attachment  of  this  membrane.  It  also  occurs  in  this 
situation,  occasionally,  when  the  site  of  the  aneurism  is  above  the 
attachment  of  the  membrane.  The  latter  occurred  in  five  of  seventy- 
nine  cases  analyzed  by  Mr.  Crisp  and  Dr.  Swett.  The  relative  fre- 
quency of  rupture  in  other  situations  will  be  most  readily  represented 
by  giving  the  combined  results  of  the  statistics  furnished  by  the 
authors  just  named.  Rupture  into  the  cavities  of  the  heart  took  place 
in  nine  of  one  hundred  and  thirty-eight  cases.  Of  these  nine  cases, 
the  rupture  was  into  the  right  auricle  in  four,  the  right  ventricle  in 
four,  and  the  left  ventricle  in  one.  Rupture  into  the  pulmonary 
artery  took  place  in  six  of  two  hundred  and  seventeen  cases.  In  all 
of  these  six  cases,  the  aneurism  was  seated  in  the  ascending  aorta  or 
arch.  Rupture  into  .the  vena  cava  occurred  also  in  six  of  two  hun- 
dred and  seventeen  cases.  Rupture  into  the  pleural  sac  took  place  in 
fourteen  of  two  hundred  and  seventeen  cases.  Aneurisms  of  the 
descending  aorta  are  more  likely  to  open  in  this  situation  than 
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those  seated  in  the  ascending  portion  or  the  arch.  The  rupture  is 
oftener  into  the  left  than  into  the  right  pleural  cavity.  RttptOW 
into  the  lung  occurred  in  eleven  of  two  hundred  and  fifty -four  bHBB 
liupture  into  the  asophnyus  took  place  in  sixteen  of  two  hundred 
and  sixty -two  eases.  When  it  occurs  in  this  situation  the  aneurism 
is  generally  seated  in  the  transverse  or  descending  portions  of  the 
aorta.  Rupture  into  the  trachea  took  place  in  thirteen  of  two  hun- 
dred and  fifty-four  cases.  The  aneurisms  in  these  cases  were  gene- 
rally seated  at  the  arch.  Rupture  into  a  bronchus  took  placo  in  eight 
of  two  hundred  and  fifty-four  cases.  It  occurred  oftener  in  the  left 
than  in  the  right  bronchus.  Of  rupture  into  the  vertebral  canal,  only 
a  single  instance  is  contained  among  the  caBes  analyzed.  Rupture 
externally  took  place  in  only  eight  of  two  hundred  and  sixty-two 
cases.  It  is  thus  seen  that  the  instances  in  which  the  opening  takes 
place  into  some  internal  part,  greatly  preponderate  over  those  in 
which  the  rupture  is  external;  of  two  hundred  and  sixty-two  cases 
analyzed,  internal  rupture  took  place  in  one  hundred  and  forty-five. 
As  already  stated,  rupture  is  a  termination  in  a  large  proportion  of 
cases ;  hut  the  number  of  cases  in  which  death  occurs  either  from 
results  of  the  aneurism  irrespective  of  rupture,  or  from  inton-nn-cnt 
affections,  is  nevertheless  considerable.  Of  two  hundred  and  fifty 
fatal  cases,  in  ninety-two  rupture  did  not  take  place.  Finally,  a 
spontaneous  cure  of  thoracic  aneurism  is  possible.  It  c:ui  take 
place  in  but  one  way,  which  has  been  fclrMctj  d—tirod,  «*•*  the 
obliteration  of  the  aneurismal  cavity  by  means  of  the  deposit  of 
fibrin.  Recovery,  however,  occurs  in  bo  small  a  number  of  UMtaOMSj 
that  the  possibility  of  its  occurrence  is  hardly  to  be  taken  into 
account  in  the  prognosis.  It  is  hardly  possible  after  the  aneurismal 
tumor  has  attained  to  a  large  size.  After  a  spontaneous  cure  has 
taken  place,  the  sne,  filled  with  fibrin,  and  renuunim,'  nttonhprl  tu 
the  artery,  presents  the  appearance  of  an  extraneous  tumor.  Obso- 
lete aneurisms  were  regarded  as  tumors  formed  without  the  artery, 
by  Corvisart  and  others,  prior  to  the  researches  of  Hodgson.  They 
0(jii1>;!l'--  undergo  considerable  reduction  in  size  in  the  progress  of 
!,  from  contraction  of  the  contaiik'i 


The  symptoms  of  thoracic  aneurism  are  mainly  duo  to  pressure 
of  the  aneurysmal  tamer  on  the  surrounding  parts.     If  the  tumor 
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be  small,  and  so  situated  as  not  to  contract  adhesions  with,  and 
press  upon,  certain  portions  of  the  intra-thoracic  organs,  it  may 
remain  latent  for  an  indefinite  period.  Rupture  and  sudden  death 
occur  not  very  infrequently,  when  there  had  been  no  symptoms 
to  excite  suspicion  of  the  existence  of  aneurism.  Aneurismal 
tumors,  however,  frequently  give  rise  to  symptoms  more  or  less 
marked  and  characteristic,  which  are  referable  to  the  respiratory 
system  and  voice,  the  function  of  deglutition,  the  venous  circula- 
tion, and  the  arterial  pulse. 

If  the  tumor  press  on  the  trachea,  or  a  bronchus,  so  as  to  diminish 
considerably  the  calibre  of  one  or  both  of  these  tubes,  or  encroach 
largely  on  the  space  which  the  lungs  should  occupy,  embarrassment 
of  respiration  may  occur,  manifested  especially  when  an  unusual 
demand  is  made  on  the  respiratory  function,  as  in  active  muscular 
exercise.  The  enlargement  of  the  tumor,  however,  being  gradual, 
the  diminished  calibre  of  the  tubes,  or  the  displacement  of  the 
lung  substance,  although  considerable,  does  not  uniformly  occasion 
notable  want  of  breath  even  on  exercise.  But  in  some  cases  dysp- 
noea is  a  very  prominent  symptom.  In  an  instance  which  came 
under  my  observation,  in  which  the  aneurism  was  of  large  size,  and 
seated  at  the  arch,  the  patient  suffered  extremely  and  constantly 
from  labored  breathing,  being  unable  to  lie  down  for  weeks  before 
death.  The  most  comfortable  position  was  leaning  far  forward, 
with  the  arms  resting  on  the  knees ;  raising  the  body  to  the  erect 
posture  increased,  in  a  marked  degree,  the  dyspnoea.  In  this  case, 
no  difficulty  of  breathing  was  experienced,  and  the  patient  was  able 
to  perform  hard  manual  labor  up  to  the  time  when  an  external 
tumor  became  visible.  Dyspnoea,  however,  proceeds  from  so  many 
and  various  morbid  conditions,  that,  alone,  it  is  in  nowise  distinctive 
of  aneurism.  Its  significance  is  derived  from  concomitant  signs 
showing  the  existence  of  an  intra-thoracic  tumor  which  is  probably 
aneurismal.  This  remark  is  also  applicable  to  cough,  which  in 
some  cases  of  aneurism  is  a  prominent  symptom,  being  either  dry 
and  spasmodic,  or  accompanied  by  more  or  less  mucous,  and  occa- 
sionally bloody,  expectoration ;  while  in  other  cases  it  is  slight,  and 
may  be  wanting.  Aneurisms  seated  at  the  arch  are  most  apt  -to  be 
attended  by  symptoms  referable  to  the  respiratory  system.  The 
dyspnoea  and  cough  are,  in  general,  effects  of  mechanical  com- 
pression of  the  air-tubes  and  pulmonary  organs ;  but  irritation  or 
stretching  of  the  par  vagum  and  phrenic  nerve  on  the  left  side  may 
contribute  to  the  development  or  prominence  of  these  symptoms, 
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and  sometimes  give  rise  to  them  independently  of  pressure  of  the 
tumor  oa  the  trachea,  bronchi,  or  lungs.  Dyspnoea  and  cough, 
when  produced  mechanically,  are  generally  attended  by  wheezing 
or  stridulous  breathing,  which  may  be  audible  at  a  distance  from 
the  patient.  This  will  be  noticed  presently,  in  connection  with  the 
physical  signs  of  aneurism. 

Impairment  of  the  voice,  and  aphonia,  are  symptoms  which  in 
some  cases  are  highly  significant.  These  symptoms  are  developed 
when  the  tumor  involves  the  recurrent  nerve  so  as  to  interrupt  its 
functions.  This  is  apt  to  occur  if  the  aneurism  spring  from  the 
left  side  of  the  transverse  portion  of  the  arch.  Dependent  on  the 
situation  of  the  tumor  being  such  as  to  occasion  pressure,  with  irri- 
tation, of  the  recurrent  nerve,  these  symptoms  characterize  in  a 
striking  manner  certain  cases,  while  in  other  cases  the  voice  re- 
mains unaltered,  notwithstanding  dyspnoea,  cough,  and  stridulous 
breathing  may  be  present.  Hoarseness,  feebleness,  or  extinction  of 
the  voice,  if  aneurism  bo  not  suspected,  may  lead  the  practitioner 
to  infer  the  existence  of  laryngitis.  The  coexistence  of  the  pulmo- 
nary symptoms  just  mentioned  may  appear  to  sustain  this  inference. 
Tracheotomy  has  been  repeatedly  performed  under  these  circum- 
stances. In  fact,  inflammation  of  the  laryngeal  mucous  membrane 
and  oedema  of  the  glottis  are  sometimes  produced  by  pressure  of 
the  aneurismal  tumor;  but  the  alteration  and  loss  of  voice  may  be 
entirely  functional.  Dr.  Stokes  has  indicated  a  point  of  distinction 
between  functional  affection  of  the  voice  arising  from  pressure  on 
the  recurent  nerve,  and  the  alteration  dependent  on  laryngeal  dis- 
ease, viz.,  in  the  latter  the  hoarseness  or  aphonia  is  constant,  and 
in  many  cases  the  voice  is  never  restored,  while  in  the  former  re- 
markable variations  in  the  tone  and  power  of  the  voice  frequently 
occur  within  short  spaces  of  time.  Iu  a  case  of  aneurism  of  the 
innominata,  in  which  the  recurrent  nerve  was  found  stretched  over 
the  tumor  like  a  broad  ribbon,  the  variations  of  voice  were  truly 
remarkable.  "  Within  twenty-four  hours  it  would  change  from 
the  highest  treble  to  a  deep  bass;  at  one  time  it  was  an  inaudible 
whisper,  at  another  hoarse  and  croaking;  and  this  variability  con- 
tinued up  to  the  period  of  death."1  The  hoarseness  or  aphonia  due 
to  aneurism  may  disappear  for  a  time,  and  again  return.  This 
occurred  in  a  case  which  came  under  my  observation.  In  the  case 
now  referred  to,  the  alteration  of  the  voice  was  the  first  symptom 

1  Op.  cit.,  p.  585. 
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which  indicated  the  existence  of  any  disease.  The  patient  supposed 
that  he  bad  taken  cold,  and  came  to  the  hospital  to  be  treated  for 
an  affection  of  the  air-passages.  Up  to  that  time  he  felt  no  incon- 
venience in  performing  active  manual  labor.  Bulging  at  the  top 
of  the  sternum,  and  abundant  evidence  of  an  aneurismal  tumor 
pressing  on  the  left  bronchus  and  suppressing  respiration  in  the 
right  lung,  were  apparent  on  an  examination  made  some  weeks 
afterwards. 

Pressure  of  the  tumor  on  the  oesophagus  interferes  with  the 
function  of  deglutition,  giving  rise  to  dysphagia  from  obstruction. 
This  is  liable  to  occur  when  the  site  of  the  aneurism  is  at  the  trans- 
verse or  descending  aorta.  It  is,  however,  less  frequent  than  the 
symptoms  referable  to  the  respiratory  system.  It  may  coexist  with 
the  latter,  but  is  sometimes  present  without  them.  It  may  be  the 
only  prominent  symptom,  and,  if  aneurism  be  not  suspected,  stric- 
ture of  the  oesophagus  will  then  be  likely  to  be  inferred. 

As  a  judicious  precaution,  an  examination  should  be  made  for 
the  signs  of  aneurism  in  cases  of  dysphagia  dependent  on  obstruc- 
tion seated  below  the  pharynx,  before  resorting  to  the  use  of  the 
probang,  since  rupture  of  the  aneurismal  sac  has  been  produced  by 
the  passage  of  this  instrument.  The  difficulty  of  deglutition  varies, 
of  course,  according  to  the  amount  of  obstruction ;  it  may  be  slight, 
or  the  ingestion  of  solid  food  may  be  impossible,  so  that  the  body 
suffers  from  inanition.  When  the  obstruction  is  extreme,  the 
attempt  to  swallow,  especially  solids,  frequently  provokes  parox- 
ysms of  pain  and  spasm,  together  with  cough  and  dyspnoea,  fol- 
lowed by  regurgitation  of  the  food  arrested  in  its  progress  down 
the  oesophagus.  The  patient  refers  the  seat  of  the  difficulty  to  the 
top  or  middle  of  the  sternum,  and  sometimes  to  the  epigastrium. 
Dr.  Stokes  cites  a  case  reported  by  Dr.  Law,  in  which  the  patient 
could  not  swallow  in  the  recumbent  position,  but  always  took  his 
food  while  sitting  up,  with  the  body  bent  forward  and  to  one  side. 
The  explanation  of  this  is  sufficiently  obvious.  The  dysphagia 
has  been  observed  to  diminish  and  "even  disappear  as  the  aneurism 
increased  in  size,  a  fact  to  be  accounted  for  by  supposing  that  with 
the  lateral  extension  of  the  tumor,  the  direct  pressure  on  the  oeso- 
phagus was  lessened.1  The  degree  of  difficulty  may  be  pretty 
uniform,  or  it  may  vary  much  at  different  times,  owing  to  varia- 
tions in  the  amount  of  distension  of  the  aneurismal  sac,  or  to  the 
development  of  spasmodic  action  in  addition  to  the  pressure. 

1  Belliugham,  op.  cit.,  p.  594. 
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Procure  on  the  superior  vena  cava,  or  the  vente  iunominatre, 
gives  rise  to  venous  congestion  of  the  face,  neck,  and  upper  ex- 
tremities. The  veins  of  the  neck  on  one  or  both  sides  sire  lie 
qucnily  distended  aud  tortuous,  giving  rise,  in  some  instances,  to  a 
varicose  appearance.  The  face  may  be  congested  to  such  an  extent 
that  it  presents  a  deeply  livid  and  swollen  aspect.  The  neck  is 
BOtnetimoi  pulled  out  by  vascular  turgescence  and  cedema,  forming 
what  Dr.  Stokes  calls  a  "tippet-like  swelling."  The  distension  of 
the  veins,  the  lividity  and  cedema,  may  extend  to  one  or  both  of 
the  upper  exttvntfttea  Venous  congestion  and  cedema  thus  limited, 
point  to  obstruction  seated,  not  at  the  centre  of  the  circulation,  but 
in  the  venous  trunks  which  have  been  mentioned.  These  veins  are 
likely  to  become  involved  in  aneurisms  springing  from  tin?  BRWfafi- 
ing  and  transverse  aorta.  Absence  of  jugular  pulsation  is  a  point 
distinguishing  the  congestion  due  to  obstruction  seated  :tbove  the 
fewrt,  from  tint  arising  from  cardiac  lesions  winch  involve  tricuspid 
regurgitation.  Physical  exploration,  perhaps,  shows  that,  in  con- 
nection with  notable  congestion  apparent  only  above  the  heart, 
cardiac  disease  is  either  slight  or  wanting,  and  thus  affords  addi- 
tional evidence  of  the  seat  of  the  obstruction.  Under  these  circum- 
stances, the  existence  of  an  aneummal  or  other  intra- thoracic  tumor 
pressing  on  the  veins  which  return  the  blood  from  llie  head  and 
upper  extremities,  is  almost  certain.  Venous  congestion,  as  just 
described,  is  by  no  means  present  in  all  eased  of  aneurism.  Like 
the  other  symptoms,  its  absence  is  not  proof  that  aneurism  does 
not  exist;  hut  when  marked  in  the  upper  portion  of  the  body  and 
wanting  below,  in  conjunction  with  other  symptoms,  and  with 
signs  pointing  to  aneurism,  it  is  highly  signi6caut. 

Inequality  in  tho  pulse  at  the  wrists,  and  the  loss  of  the  pulse  on 
one  side,  are  effects  of  tho  obstruction  of  the  orteria  innominate  oi 
the  left  subclavian  ineident  to  certain  cases  of  aneurism. 
eiVects  become  important  symptoms  taken  in  connection  with  other 
symptomatic  phenomena.  Tho  pulse  on  the  toft  oftener  than  on 
the  right  side  is  weakened  or  suppressed,  the  left  subclavian  from 
its  situation  being  the  moat  exposed  to  pressure.  In  comparing 
the  pulse  on  the  two  skies,  it  is  to  be  borne  in  mind  that  it  is 
normally  somewhat  more  developed  in  the  right  limn  in  the  left 
arm;  relative  weakness  on  the  right  side  is  therefore  more  signifi- 
cant of  disease.  The  carotid  as  well  as  the  subclavian  artery  on 
one  side  may  be  obstructed,  so  that  pulsation  in  this  artery  and  ns 
*s  is  relatively  feeble  or  extinct.     These  effects  on  the  arte- 
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rial  pulse,  in  general,  denote  that  the  aneurismal  tumor  springs 
from  the  arch  of  the  aorta.  Owing  to  a  change  in  the  direction  of 
the  tumor,  arterial  pulsation,  which  had  been  at  one  time  sup- 
pressed in  the  neck  or  wrist,  may  be  subsequently  restored ;  and, 
for  the  same  reason,  having  been  weakened,  it  may  become 
stronger.  In  these  instances,  the  weakness  and  suppression  were 
due  to  the  outward  pressure  of  the  aneurismal  tumor  on  the  sub- 
clavian, carotid,  or  innominata;  but  in  the  instances  in  which  these 
arterial  trunks  are  obstructed  from  within  by  fibrinous  deposit,  the 
deficiency  or  absence  of  pulsation  is  likely  to  remain  unaltered. 

The  symptoms  which  have  been  noticed  are  important  in  aiding 
to  determine  the  existence  of  an  aneurism  and  its  probable  seat. 
These  symptoms  may  be  present,  individually  or  collectively,  in 
different  cases;  each  may  exist  without  the  others,  and  all  may  be 
wanting.  Singly  or  combined,  they  are  not  pathognomonic  of 
aneurism.  Being  mostly  the  immediate  effects  of  eccentric  pres- 
sure, they  may  be  alike  produced  by  any  intra-thoracic  tumor. 
Hence,  their  diagnostic  value  depends  on  other  evidence  of  the 
existence  of  aneurism  being  conjoined,  especially  that  furnished  by 
physical  signs,  to  be  presently  considered.  Other  symptoms  less 
characteristic  and  consisting  of  secondary  or  remote  effects  remain 
to  be  briefly  noticed. 

More  or  less  pain  usually  attends  the  progress  of  thoracic  aneu- 
risms. Fain,  however,  is  less  constant  and  less  marked  as  a  symp- 
tom in  aneurisms  seated  within  the  chest  than  within  the  abdomen. 
Aneurism  of  the  abdominal  aorta  frequently  gives  rise  to  intense, 
persisting  pain,  while  this  is  true  of  only  a  small  proportion  of 
cases  of  aneurism  affecting  the  thoracic  aorta.  Of  thoracic  aneu- 
risms, those  springing  from  the  descending  aorta  are  far  more  apt 
to  give  rise  to  pain  than  those  seated  in  the  ascending  aorta  or  at 
the  arch.  The  pain  is  especially  marked  if  the  aneurismal  sac 
cause  erosion  of  the  bodies  of  the  vertebra).  In  these  cases, 
patients  describe  the  pain  as  boring  or  gnawing  in  character,  and  it 
is  sometimes  referred  to  a  small  circumscribed  portion  of  the 
vertebral  column.  Aneurisms  seated  in  the  ascending  or  trans- 
verse aorta  are  often  unattended  by  severe  pain,  but  in  some  cases 
it  is  a  prominent  symptom.  In  these  cases,  it  is  generally  inter- 
mittent, and  resembles  that  of  a  neuralgic  affection,  being  lanci- 
nating in  character,  shifting  its  situation,  and  shooting  in  various 
directions.  In  other  cases,  an  obtuse,  persisting  pain  is  complained 
of.     The  pain  may  be  referred  to  different  portions  of  the  chest, 
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extending  not  infrequently  to  the  shoulders,  neck,  and  arms. 
Occasionally,  it  bears  some  resemblance  to  the  pain  of  angina 
pectoris.  When  an  external  tumor  makes  its  appearance,  the  pain 
may  be  referred  to  the  part  where  it  appears ;  and  prior  to  this 
event,  pain  in  some  cases  is  not  present.  The  parts  over  an 
aneurismal  tumor  are  often  tender,  rendering  pressure  and  percus- 
sion painful. 

Paraplegia  becomes  a  symptom  of  aneurism,  if,  when  seated  in 
the  descending  aorta,  it  leads  to  erosion  of  the  vertebrro,  and  the 
pressure  of  the  tumor  falls  upon  the  spinal  cord. 

Hemiplegia  may  occur  as  a  remote  effect.  Clinical  observation 
shows  its  occurrence  in  a  certain  proportion  of  cases;  but  it  may 
be  dependent  on  disease  of  the  cerebral  arteries,  analogous  to  that 
which,  in  the  aorta,  preceded  the  formation  of  aneurism.  Under 
these  circumstauces,  its  occurrence  may  be  merely  due  to  coinci- 
dence. Exclusive  of  these  instances,  it  is  probably  sometimes  due 
to  fibrinous  coagula  detached  from  within  the  aneurismal  sac  and 
arrested  in  the  arteries  of  the  brain.  Dr.  Stokes  attributes  this  and 
other  symptoms  referable  to  the  brain,  to  diminished  supply  of 
blood,  in  the  cases  in  which  the  carotid  artery  on  one  side  is 
obstructed.  More  importance  probably  belongs  to  the  cerebral  con- 
gestion incident,  in  certain  cases,  to  pressure  on  the  vena  cava.  In 
connection  with  the  appearances  denoting  interruption  of  the  return 
of  blood  to  the  heart,  'drowsiness,  dulncss  of  the  intellect,  obtuse 
pain  in  the  head,  and  other  signs  denoting  passive  congestion  of 
the  brain,  are  usually  present ;  and  in  one  case  under  my  observa- 
tion, paralysis  of  the  muscles  of  the  face  on  one  side  existed.  It  is- 
intelligible  that  the  vascular  fulness  in  these  cases  should  favor  the 
occurrence  of  extravasation  giving  rise  to  apoplexy  and  hemiplegia. 

The  existence  of  aneurism  does  not  involve,  directly  and  speedily, 
any  notable  change  in  the  general  aspect  of  the  patient.  Rokitan- 
sky  states  that  if  the  aneurismal  sac  attain  to  a  large  size,  sufficient 
blood  may  be  withdrawn  from  the  circulation  to  induce  anaemia. 
Patients  sometimes  preserve  their  weight  and  strength  to  the  last, 
but  in  other  cases  both  undergo  more  or  less  diminution.  From 
an  analysis  of  seventeen  cases  of  aneurism  seated  at  the  arch,  Dr. 
Walshe  is  led  to  the  conclusion  that  the  difference  in  different  cases 
as  regards  loss  of  weight  and  strength,  is  mainly  owing  to  the  pre- 
sence or  absence  of  severe  pain.  In  proportion  as  this  element  is 
prominent,  patients  emaciate  and  become  enfeebled.  Extreme 
29 
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emaciation  is  sometimes  produced  by  pressure  of  the  aneurismal 
tumor  on  the  thoracic  duct. 

Dr.  Gairdner,  of  Edinburgh,  and  Dr.  Banks,  of  Dublin,  have 
recently  called  attention  to  the  occurrence  of  contraction  of  the 
pupil  of  the  eye,  on  the  side  of  the  aneurism,  when  the  tumor  ex- 
tends high  up  in  the  neck.  This  effect  is  attributed  to  pressure 
upon  the  sympathetic  nerve  in  the  neck,  division  of  this  nerve  on 
one  side  having  been  found  in  experiments  on  living  animals  to  be 
followed  by  contraction  of  the  pupil  of  that  side.1 

Gangrene  of  the  lung  is  a  rare  symptomatic  event,  which,  accord- 
ing to  Dr.  Carswell,  is  induced  by  compression  of  the  nutrient 
arteries  of  the  lung  by  the  aneurismal  tumor.2 


Physical  Signs  of  Thoracic  Aneurism. 

The  physical  signs  of  thoracic  aneurism  are  furnished  by  Inspec- 
tion, Palpation,  Percussion,  and  Auscultation.  I  shall  consider  the 
phenomena  obtained  by  these  methods,  severally,  following  the 
order  in  which  they  are  enumerated. 

Inspection  is  frequently  not  available  until  the  aneurismal  sac 
presses  upon  the  parietes  of  the  chest  at  some  point  and  gives  rise 
to  visible  bulging  of  the  surface.  The  presence  of  an  external 
swelling  or  tumor  is  determined  by  the  eye.  At  first  slight,  and 
limited  to  a  circumscribed  area,  the  swelling  may  increase  so  as  to 
form  a  tumor  as  large  as  the  foetal  head.  The  form  is  usually 
conical,  and  the  surface,  if  the  tumor  be  of  considerable  size,  is 
smooth,  and  frequently  presents  a  glazed  appearance.  Pulsatory 
movements  at  the  site  of  the  bulging,  or  tumor,  may  or  may  not  be 
apparent  on  inspection.  A  pulsation  may  be  seen  when  bulging 
has  not  occurred.  The  appearance  is  then,  as  remarked  by  Dr. 
Stokes,  as  if  two  hearts  were  beating  in  the  chest  in  different  situa- 
tions. This  pulsation  without  swelling  may  sometimes  be  dis- 
covered by  looking  across  the  surface  with  the  eye  brought  down 
to  a  level  of  the  chest,  when  it  is  not  apparent,  if  the  ordinary 
mode  of  inspection  be  alone  employed.  This  is  a  practical  point 
to  be  borne  in  mind. 

Palpation  enables  the  observer  to  ascertain  the  form  of  the  swell- 


1  Bellingham,  op.  cit.,  page  609. 
8  Stokes,  op.  cit.,  page  587. 
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ing,  the  condition  of  the  surface  as  regards  smoothness,  and  the 
amount  of  resistance  to  pressure.  By  manipulations  with  the  hand, 
also,  perforation  of  the  thoracic  walls  may  be  ascertained;  the 
edges  of  the  eroded  ribs  or  sternum  at  the  aperture  through  which 
the  aneurismal  sac  protrudes,  may  be  felt.  Fluidity  of  the  contents 
of  the  tumor  is'  sometimes  apparent  to  the  touch.  The  liquid 
contents  of  the  sac  may  be  diminished  by  manual  pressure,  and 
reduction  of  the  hernia-like  protrusion  perhaps  effected.  Much 
compression  of  the  tumor,  however,  is  not  to  be  advised,  since  there 
may  be  risk  of  producing  rupture,  or  of  detaching  coagulated  fibrin 
from  within  the  sac,  and  thus  giving  rise  to  emboli,  as  well  as 
weakening  the  aneurismal  walls. 

Palpation  is  especially  useful  in  determining  the  presence  and 
character  of  pulsatory  movements.  Assuming  that  bulging  exists, 
pulsation  constitutes  important  evidence  of  its  being  aneurismal. 
As  a  rule,  an  external  aneurismal  tumor  is  pulsatile ;  but  to  this 
rule  there  are  exceptions.  If  the  6ac  be  nearly  or  quite  filled  with 
solid  fibrin,  the  stream  of  blood  through  the  artery  small,  and  the 
heart's  action  weak,  an  impulse,  visible  or  tactile,  may  be  wanting. 
On  the  other  hand,  intra-thoracic  tumors  not  aneurismal,  often 
present  distinct  and  strong  pulsation.  The  impulse  varies  greatly 
in  strength  in  different  cases,  being  sometimes  extremely  powerful, 
raising  with  force  the  head  applied  for  auscultation,  and  accom- 
panied by  a  shock  which  agitates  the  whole  body,  and  of  which  the 
patient  is  painfully  conscious ;  in  other  cases  it  is  scarcely  percep- 
tible, and  between  these  extremes  every  degree  of  gradation  may 
be  observed.  The  character  of  the  aneurismal  impulse,  when 
strong,  as  Dr.  Stokes  justly  remarks,  differs  from  that  of  the  heart's 
beat  in  the  state  of  health  or  of  active  hypertrophy.  The  difference 
arises  from  the  fact  that  in  aneurism  the  impulse  is  due  to  the 
momentum  communicated  to  a  column  of  liquid,  while  the  beat  of 
the  heart  is  owing  to  the  pressure  of  the  apex  of  the  organ  against 
the  chest  in  its  elongating  and  rotating  movements.  Quoting  the 
language  of  the  author  just  named:  "  The  aneurismal  beat  generally 
gives  the  idea  of  a  forcible  blow,  having  a  force  equal  in  all  direc- 
tions, while  that  of  the  heart  conveys  the  sensation  of  a  mobile  but 
solid  body,  which,  in  many  instances  at  least,  presents  its  greatest 
force  at  a  particular  point."1  This  character  of  impulse,  and  its 
strength,  are  proportionate  to  the  proximity  of  the  sac  to  the  in- 

1  Op.  cit.,  p.  554. 
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tegument ;  the  deficiency  of  solid  fibrin,  or,  in  other  words,  the 
relative  amount  of  liquid  blood  within  the  aneurismal  cavity ;  the 
freedom  of  communication  between  the  aneurismal  cavity  and  the 
artery,  and  the  power  of  the  heart's  action.  The  impulse  may  be 
single  or  double.  When  single,  it  is  synchronous  with  the  ven- 
tricular systole,  being  due  directly  to  the  contraction  of  the  left 
ventricle.  If  double,  the  second  impulse  must  be  produced  by  the 
recoil  of  the  arterial  coats  following  distension  of  the  artery  by  the 
onward  current  of  blood ;  it  is  thus  indirectly  due  to  the  contraction 
of  the  left  ventricle,  and  coincides  in  time  with  the  second  sound 
of  the  heart,  or,  in  other  words,  it  is  diastolic.  A  double  pulsation, 
therefore,  consists  of  a  systolic  and  a  diastolic  impulse. 

In  these  remarks  it  is  assumed  that  the  aneurismal  sac  has  led 
to  bulging  or  an  external  tumor.  But,  impulse  may  be  perceived 
by  the  touch,  as  well  as  by  the  eye,  before  bulging  is  apparent 
A  throbbing,  synchronous,  or  nearly  so,  with  the  systole  of  the 
heart,  may  be  felt,  over  a  circumscribed  space,  at  a  point  more  or 
less  removed  from  the  seat  of  the  apex-beat.  There  appear  to  be 
two  hearts  beating  within  the  chest.  The  presence  of  the  apex- 
beat  at  or  near  its  normal  situation,  is  evidence  that  the  abnormal 
pulsation  is  not  of  the  heart  itself;  and  that  it  is  not  the  apex-beat 
propagated  at  a  distance  from  the  apex,  is  shown  by  its  being  felt 
within  a  circumscribed  space,  and  not  felt  between  this  space  and 
the  point  where  the  apex  comes  into  contact  with  the  parietes  of 
the  chest.  A  source  of  fallacy  connected  with  the  heart  may  be 
here  mentioned.  Free  regurgitation  through  the  tricuspid  orifice 
with  dilatation  of  the  right  auricle  and  hypertrophy  of  the  right 
ventricle,  may  occasion  a  strong  pulsation  on  the  right  side  of  the 
sternum.  An  instance  related  by  Dr.  Stokes  has  been  referred  to 
in  a  former  part  of  this  work.1  Aneurismal  pulsation  without 
bulging,  varies  in  different  cases  from  an  intensity  exceeding  con- 
siderably that  of  the  heart's  beat,  to  a  feebleness  so  great  that  it  is 
almost  imperceptible.  The  throbbing  may  sometimes  be  perceived 
in  some  cases  by  placing  one  hand  on  the  posterior  part  of  the 
chest,  and  making  firm  pressure  with  the  other  hand  over  the 
upper  part  of  the  sternum,  when,  with  a  manual  examination  by 
one  hand  alone,  it  is  not  appreciable.  The  pulsation  is  most  evi- 
dent or  marked  at  the  end  of  an  expiratory  act.  If  the  aneurism 
be  seated  at  the  arch  and  extend  upwards,  a  pulsation  may  be  felt 

'   Vide  p.  54. 
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at  an  early  period,  before  bulging  occurs,  by  passing  the  finger  into 
the  sternal  notch,  and  pressing  downward  towards  the  artery.  The 
aneurismal  tumor  may  sometimes  be  felt  in  this  way,  before  any 
visible  swelling  occurs. 

Tactile  fremitus,  or  thrill,  with  the  heart's  systole,  felt  over  an 
aneurismal  tumor,  is  a  physical  sign  which  in  some  cases  is  strongly 
marked,  but  it  is  by  no  means  uniformly  present.  It  may  be  pre- 
sent when  the  impulse  is  slight  or  wanting.  It  is  sometimes  present 
in  cases  of  intrathoracic  tumor,  not  aneurismal.  While  its  absence 
is  not  proof  that  a  tumor  is  not  aneurismal,  and  when  present,  it 
does  not  constitute  positive  evidence  of  aneurism,  it  has,  neverthe- 
less, in  conjunction  with  other  signs,  considerable  value,  especially 
if  it  exist  in  a  notable  degree. 

Percussion  is  useful  in  certain  cases  by  aiding  to  determine  the 
existence  of  a  tumor,  and  affords  evidence  of  its  size.  If  an  external 
tumor  have  formed,  its  size,  as  determined  by  the  eye  and  touch, 
is  no  criterion  of  the  size  of  the  aneurismal  sac ;  the  latter  extends 
over  an  area,  greater  or  less,  without  the  limits  of  the  visible  tumor. 
Its  extent  may  sometimes  be  ascertained  with  considerable  accuracy 
by  means  of  percussion,  provided  the  pressure  on  the  lung-substance 
has  not  induced  induration,  in  which  case  the  percussion-dulness 
will  extend  farther  than  the  walls  of  the  sac.  It  is  to  be  borne  in 
mind  that  the  lung  may  cover  a  portion  of  the  aneurismal  sac,  so 
that  the  limits  of  the  latter  are  not  defined  by  absence  of  pulmonary 
resonance.  An  aneurismal  sac,  in  fact,  like  the  heart,  has  its  area 
of  superficial,  and  its  area  of  deep  dulness  on  percussion.  The 
former  marks  the  space  over  which  the  sac  is  uncovered  of  lung; 
and  the  latter  the  distance  to  which  the  sac  extends  beneath  the 
lung.  The  situation  of  the  dulness  goes  to  show  the  probable 
origin  of  the  tumor.  Well  defined  abnormal  dulness  over  the  site 
of  the  ascending  and  transverse  aorta,  in  connection  with  other 
signs  and  with  symptoms,  points  to  the  existence  of  aneurism.  An 
aneurismal  tumor  of  small  size  in  the  situations  just  named,  if  not 
arising  from  the  posterior  margin  of  the  vessel,  may  occasion  an 
abnormal  degree  and  extent  of  dulness  determinable  by  careful 
percussion.  Dr.  Walshe  states  that  u  a  sac  as  large  as  a  good-sized 
walnut  may  be  discovered,  if  it  lie  anywhere  between  the  second 
right  interspace  and  the  left  border  of  the  sternum,  and  there  be  no 
special  and  unusual  source  of  difficulty  in  the  way."  Percussion  is 
less  available  if  the  aneurismal  sac  spring  from  the  descending 
aorta.    When  the  sac  attains  to  a  certain  size,  however,  it  gives 
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rise  to  dulness  sufficiently  defined  behind  in  the  interscapular 
space.  It  is  obvious  that  percussion,  alone,  can  only  furnish 
evidence  that  abnormal  dulness  from  some  cause  exists ;  that  this 
dulness  depends  on  an  aneurism,  and  not  on  an  intra-thoracic 
tumor,  not  aneurismal,  or  other  causes,  is  to  be  determined  by 
other  signs  and  by  symptoms. 

The  signs  furnished  by  auscultation  are  referable  not  alone  to  the 
aneurismal  sac,  or  the  artery  with  which  it  communicates,  but  to 
the  trachea,  bronchi,  and  pulmonary  organs.  Directing  attention 
first  to  the  signs  proceeding  directly  from  the  aneurism,  it  gives 
rise,  in  a  certain  proportion  of  cases,  to  a  bellows  murmur.  This 
sign  is  by  no  means  constant ;  it  is  frequently  wanting.  Dr.  Stokes, 
indeed,  regards  it  as  an  accidental  phenomenon  so  commonly  want- 
ing that  he  considers  its  occurrence  as  exceptional.  Its  infrequency 
is  exaggerated  in  this  statement;  but,  owing  to  its  being  so  often 
absent,  it  has  far  less  value,  as  a  sign  of  thoracic  aneurism,  than 
has  been  generally  supposed.  As  an  isolated  sign,  it  possesses 
very  small  value  for  other  reasons  than  its  want  of  constancy. 
Aortic  murmurs  are  sufficiently  common,  exclusive  of  aneurism. 
It  has  been  already  seen  that  they  are  often  generated  by  the 
passage  of  the  blood-current  over  the  internal  surface  of  the  vessel, 
when  roughened  by  atheromatous  and  calcareous  disease,  without 
dilatation.  Alone,  therefore,  a  bellows  murmur  referable  to  the 
aorta  is  not  proof  of  the  existence  of  aneurism.  Other  signs  and 
symptoms  must  be  conjoined  to  render  it  significant  of  this  affec- 
tion. It  can  hardly  be  said  to  contribute  evidence  of  aneurism 
unless  the  existence  of  a  tumor  be  determinable,  and  even  then  it 
is  not  distinctive,  since  an  intra-thoracic  tumor,  not  aneurismal,  by 
pressure  on  the  aorta,  may  give  rise  to  murmur.  The  passage  of 
blood  within  and  without  an  aneurismal  sac  does,  however,  give 
rise  to  murmur  in  a  certain  proportion  of  cases.  This  murmur 
varies  in  intensity  from  the  faintest  puff  to  a  loudness  exceeding 
that  of  the  most  intense  cardiac  murmurs.  It  may  be  soft  or 
rough.  It  is  sometimes  most  marked  over  the  most  prominent 
portion  of  the  aneurismal  tumor,  and  in  other  instances  it  is  heard 
loudest  at  the  base  of  the  tumor.  It  is  said  to  be,  as  a  rule,  less 
prolonged  than  valvular  murmurs  and  lower  in  pitch.  Aneurismal 
murmur  may  be  single  or  double.  If  single,  it  is  usually,  but  not 
invariably,  systolic,  i.  e.,  synchronous  with  the  ventricular  systole. 
The  second  murmur  is  synchronous  with  the  second  sound  of  the 
heart,  and  may,  therefore,  be  distinguished  as  diastolic.     The  latter 
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is  rarely,  if  ever,  rough,  and  is  leas  intense  than  the  systolic  iiiuniiur. 
An  aneurismal  murmur  is  to  be  discriminated  from  cardial  and 
arterial  murmurs.  A  murmur  emanating  from  the  heart  may  be 
propagated  to  the  aneurism.  A  propagated  cardiac  murmur  may 
perhaps  be  more  intense  over  the  aneurism,  if  the  tumor  be 
the  surface,  than  at  any  point  between  the  aneurism  and  its  i 
but  its  maximum  of  intensity  will  be  at  or  just  above  tho  ' 
the  heart.  If  more  intense  over  the  aneurism  than  at  or  near  the 
base  of  the  heart,  it  may  bo  considered  aa  not  cardiac  m  it-  ■■-. 
But,  in  moat  cases,  if  a  cardiac  murmur  coexist  with  an  anetUiflOofl], 
comparison  uf  the  two  murmurs  will  show  differences  as  regards 
quality  and  pitch,  sufficient  to  denote  that  they  are  dialing 
each  other.  A  murmur  propagated  from  the  heart  must  be  pTO- 
dowd  at  the  aortic  orifice.  A  mitral  murmur  is  not  conducted 
alflag  the  aorta;  hence,  when  a  coexisting  cardiac  murmur  is  ascer- 
tained to  be  mitral,  its  identity  with  a  murmur  heard  over  an 
aneurismal  tumor  ia  not  a  matter  of  question.  Murmur  BmUStiog 
from  the  artery,  elsewhere  than  at  its  point  of  communication  with 
the  aneurism,  may  be  due  to  disease  of  the  arterial  coats,  or  it  may 
be  inorganic,  i.  e.,  dependent  on  blood -changes.  If  due  to  the 
former,  the  maximum  of  intensity  of  the  murmur  will  not  bo  likely 
to  be  at  the  aneurismal  tumor;  if  to  the  latter,  the  murmur  will 
generally  be  diffused  over  the  vessels  of  the  neck  and  attended  by 
venous  hum.  An  aniemic  condition  doubtless  favors  the  produc- 
tion of  an  aneurismal  murmur  and  enhances  its  intensity.  Finally, 
on  aneurismal  murmur  is  found  to  vary  at  different  periods,  and 
even  from  day  to  day;  and  it  may  exist  for  a  certain  period  with 
marked  intensity,  so  as  even  to  be  appreciable  without  auscultation, 
and  subsequently  disappear.1 

Aneurismal  sounds,  as  well  as  cardiac,  are  to  be  distinguished 
from  murmurs.  A  double  sound,  corresponding  to  the  systolic  ud 
diastolic  sound  of  the  heart,  is  usually  heard  on  auscultation  of 
an  aneurismal  tumor  springing  from  the  aorta.  The  two  sounds 
resemble  those  of  the  heart,  not  only  in  rhythm,  but  in  other 
characters.  Dr.  Stokes  remarks:  "They  are  bo  RmUftT  (0  tfa 
the  heart,  that,  were  a  good  observer  blindfolded,  and  tin.'  -lutlm- 
scopc  placed  for  him  over  the  aeat  of  the  disease,  he  would  iind  it 
difficult,  if  not  impossible,  to  distinguish  them  from  the  ordinary 
sounds  of  au  excited  heart"     I  believe  them  to  be  neither  more 


1  WftUbe,op.  oit.,  page  749. 
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nor  less  than  the  heart-sounds  transmitted  by  the  walls  of  the  ar- 
tery and  the  current  of  blood,  to  the  aneurismal  sac.  Holding  this 
belief,  I  do  not  deem  it  necessary  to  discuss  the  modes  in  which  the 
sounds  have  been  supposed  to  be  produced  within  the  sac.  That 
they  should  be  propagated  so  as  to  be  heard  with  more  intensity 
over  the  aneurism  than  at  any  point  between  it  and  the  heart,  is 
readily  conceivable  in  view  of  the  nearness  to  the  ear  of  the  arterial 
walls  and  current  of  blood,  when  the  aneurismal  tumor  is  auscul- 
tated. The  systolic  sound  appears  to  be  sometimes  reinforced  by 
an  element  of  impulsion  derived  from  the  shock  communicated  to 
the  sac  by  the  onward  current  of  blood ;  and  this  element  of  impul- 
sion is  sometimes  the  only  sound  appreciable.  Either  the  systolic 
or  diastolic  sound  may  be  heard,  to  the  exclusion  of  the  other,  and 
both  may  be  wanting.  The  latter  is  likely  to  occur  under  the  same 
combination  of  physical  circumstances  which  renders  an  impulse 
extremely  feeble  or  inappreciable. 

The  auscultatory  signs  referable  to  the  trachea,  bronchi,  and  pul- 
monary organs  are  due  to  compression  of  these  parts  by  the  aneu- 
rismal sac.  These  signs  may  be  present  before,  as  well  as  after,  the 
appearance  of  an  external  tumor.  They  are  of  considerable  im- 
portance in  determining  the  existence  and  seat  of  aneurism. 

Pressure  on  the  lower  part  of  the  trachea  gives  rise,  as  already 
stated,  to  wheezing  or  stridulous  breathing,  which  may  sometimes 
be  perceived  at  a  distance  from  the  patient.  If  the  voice  be  not 
affected,  it  is  evident  that  it  proceeds  from  a  point  below  the  larynx. 
But  if  there  be  room  for  doubt,  the  stethoscope  indicates  that  it  is 
from  below.  It  may  be  produced  in  the  bronchus  on  one  side 
before  the  aneurismal  tumor  ascends  sufficiently  to  press  upon  the 
trachea.  It  may  be  perceived,  especially  if  produced  in  a  bronchus, 
and  referred  to  its  seat,  by  means  of  auscultation,  when  it  is  not 
loud  enough  to  be  apparent  without  the  aid  of  the  stethoscope.  Dr. 
Stokes  distinguishes  this  sign  as  "  stridor  front  bebw."  It  is  obvious 
that  it  may  be  produced  by  a  tumor  of  any  kind  making  pressure 
on  the  trachea  or  bronchi.  The  practical  point  is  to  determine,  by 
auscultation,  that  a  wheezing  sound,  either  audible  at  a  distance,  or 
heard  with  the  stethoscope  only,  is  produced,  not  at  the  larynx  or 
the  upper  part  of  the  trachea,  but  below,  at  the  bifurcation  or  in  a 
bronchus.  If  dyspnoea  or  labored  respiration  exist,  the  seat  of  the 
obstruction  is  thus  ascertained.  The  existence  of  a  tumor  pressing 
upon  the  air-tubes  in  this  situation  is  rendered  highly  probable, 
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and  it  remains  for  the  aneurismal  character  of  the  tumor  to  be 
shown  by  other  signs. 

An  aneurismal  tumor  may  compress  a  bronchus  so  as  to  dimi- 
nish, and  even  suppress,  respiration  in  one  lung.  Absence  of  the 
respiratory  murmur  on  one  side,  or  a  marked  disparity  in  the 
intensity  of  the  murmur  between  the  two  sides,  may  thus  become 
important  signs  of  the  existence  and  degree  of  bronchial  obstruc- 
tion. The  significance  of  these  signs  depends,  of  course,  on  the 
absence  of  causes  of  diminished  or  suppressed  respiration  on  one 
side,  other  than  occlusion  or  narrowing  of  a  bronchus  by  the 
pressure  of  a  tumor.  Bronchitis,  emphysema,  pleurisy  with  effu- 
sion, and  the  presence  of  a  foreign  body,  are  to  be  excluded.  That 
the  obstruction  is  not  due  to  enlarged  bronchial  glands,  or  intra- 
thoracic tumor  not  aneurismal,  is  to  be  determined  by  other  signs 
pointing  to  the  existence  of  aneurism. 

Finally,  absence  of  the  respiratory  murmur  and  of  vocal  reso- 
nance over  a  circumscribed  space,  or  around  an  external  tumor, 
concurs  with  the  evidence  afforded  by  percussion,  either  in  render- 
ing probable  the  existence  of  a  tumor  within  the  chest,  not  apparent 
to  the  eye,  or,  if  visible,  in  determining  the  space  within  the  chest 
which  the  tumor  occupies,  to  the  exclusion  of  the  pulmonary 
organs. 


Diagnosis  of  Thoracic  Aneurisms. 

A  reviewal  of  the  preceding  pages  will  show  that  the  symptoma- 
tology of  thoracic  aneurism  furnishes  nothing  exclusively  distinc- 
tive of  this  affection ;  that  is  to  say,  there  are  no  symptoms  or  signs 
which  are  individually  pathognomonic.  An  impulse  over  a  cir- 
cumscribed space  at  certain  points,  distinct  from  the  apex-beat,  or 
a  pulsating  tumor,  renders  the  presumption  strong  that  aneurism 
exists;  but  additional  evidence  is  necessary  for  a  positive  diagnosis. 
Even  if  bellows  murmur  and  thrill  are  added,  the  existence  of  aneu- 
rism is  not  unquestionable.  The  diagnostic  force  of  these  signs 
depends  considerably  on  their  degree  of  prominence.  If  they  be 
combined  and  strongly  marked,  the  chances  against  aneurism  are 
small.  If,  in  addition,  the  point  at  which  an  impulse  or  a  pulsating 
tumor  is  observed  correspond  with  the  situation  in  which  an  aneu- 
rism springing  from  the  aorta  may  be  expected  to  be  discovered ;  and 
if  percussion  and  auscultation  show  the  presence  of  an  intra- thoracic 
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tumor  which  can  be  traced  in  a  direction  toward  the  aorta,  there  is 
scarcely  room  for  doubt  as  to  the  diagnosis.  These  diagnostic 
points  are  by  no  means  always  available.  An  aneurism  may  be 
so  situated  as  regards  the  thoracic  walls,  that  an  impulse  is  not 
appreciable,  or,  if  there  be  a  tumor,  it  may  not  pulsate,  nor  present 
either  murmur  or  thrill.  On  the  other  hand,  a  tumor  not  aneuris- 
mal,  may  present  murmur,  pulsation,  and  thrill.  The  situation  of 
the  tumor  is  a  point  of  considerable  importance.  Bearing  in  mind 
that,  in  the  great  majority  of  cases,  aneurism  springs  from  the 
ascending  or  transverse  portion  of  the  aorta,  and  makes  its  appear- 
ance externally  either  to  the  right  of  the  sternum,  or  at  the  upper 
or  middle  portion  of  the  sternum,  or  to  the  left  of  this  bone,  a 
tumor  thus  situated  is  likely  to  prove  to  be  aneurismal.  If  not 
aneurismal,  it  is  probably  a  carcinomatous  mediastinal  tumor.  The 
latter  lying  over  the  aorta  may  pulsate  pretty  strongly,  and  by 
pressing  on  the  artery  may  develop  a  bellows  murmur.  Carcino- 
matous disease,  however,  in  this  situation  is  a  much  rarer  affection 
than  aneurism,  so  that  the  chances  of  the  latter  preponderate.  Age 
and  sex  are  to  be  taken  into  account.  A  tumor  occupying  a  site  in 
which  an  aneurism  is  apt  to  make  its  appearance,  is  more  likely 
to  prove  to  be  aneurismal  if  the  patient  be  a  male  and  between  the 
ages  of  thirty  and  sixty.  In  general,  with  proper  knowledge  and 
care,  taking  into  view  all  the  circumstances  of  the  case,  if  an 
aneurismal  tumor  be  apparent  externally,  its  character  may  be 
ascertained  without  great  difficulty,  and  the  diagnosis  made  with 
positiveness.  It  is  hardly  necessary  to  notice  the  differential  points 
which  distinguish  an  aneurismal  tumor  from  pulsating  empyema, 
or  pericarditis  with  effusion,  for  the  existence  of  these  affections  is 
readily  determined  by  their  proper  diagnostic  characters. 

An  aneurism  not  in  contact  with  the  thoracic  walls  so  as  to  give 
rise  to  an  impulse  appreciable  by  the  eye  or  touch,  and  not  forming 
an  external  tumor,  offers  a  more  difficult  problem  in  diagnosis. 
Certain  symptoms  which  have  been  considered,  viz.,  embarrassed 
or  stridulous  breathing,  dysphagia,  venous  congestion  of  the  face 
and  upper  extremities,  and  inequality  of  the  pulse  on  the  two  sides, 
should  excite  suspicion  of  aneurism,  especially  if  they  are  found  in 
combination,  and,  also,  individually,  provided  they  are  not  obviously 
referable  to  other  morbid  conditions.  Physical  exploration,  under 
these  circumstances,  is  essential,  not  alone  in  developing  signs 
which  point  directly  to  the  existence  of  aneurism,  but  by  showing 
that  other  morbid  conditions  which  would  account  for  the  symp- 
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toms,  <lo  not  exist,  and  thus  leading  to  a  diagnosis,  indirectly,  by 
way  of  exclusion.  The  chest  is  to  be  carefully  examined  with 
reference  to  cardiac  disease,  since  the  symptoms  and  physical  signs 
of  aneurism  of  tho  ascending  and  transverse  aorta  have  many 
points  in  common  with  those  referable  to  the  heart.  The  absence 
of  cafdiac  murmurs  and  of  enlargement  of  the  heart  warrants  the 
conclusion  that  the  symptomatic  phenomena  are  not  due  to  lesions 
of  this  organ.  But  even  if  the  heart  be  not  altogether  free  from 
disease,  it  may  be  sufficiently  clear  that  certain  symptoms  and  signs 
are  not  of  cardiac  origin.  Thus,  a  mitral  regurgitant  murmur  is 
easily  distinguished  from  a  murmur  referable  to  the  aorta;  and  the 
amount  of  enlargement  of  the  heart  may  be  obviously  inadequate 
to  account  for  the  disturbance  of  the  respiration  and  circulation. 
Auscultation  of  the  lungs  and  air-passages  is  to  be  employed  in 
order  to  ascertain  whether  the  respiratory  murmur  be  diminished 
or  suppressed  on  one  side  from  compression  of  a  bronchus,  an<J 
Whether  the  respiratory  sound  in  the  larynx  and  trachea  be  pure. 
If  etridulous  breathing  be  heard,  with  or  without  the  stethoscope, 
this  instrument  will  show  the  point  at  which  it  is  produced,  ami 
thus  indicate  the  seat  of  the  obstruction.  Percussion  and  ausculta- 
tion conjoined  are  to  be  resorted  to  in  order  to  ascertain  whether 
there  be  not  dulncss,  together  with  absence  of  the  respiratory  mur- 
mur and  vocal  resonance,  within  a  circumscribed  Bpuce,  so  tdttftorf 
that  the  presence  of  a  tumor  having  relations  to  the  aorta  similar 
to  those  which  aneurisms  are  known  to  have,  is  rendered  highly 
prohahlo  or  almost  certain.  A  hello ws-murmur  either  localized 
in  this  circumscribed  space, or  heard  herewith  maximum  intensity, 
and  the  heart-sounds  abnormally  transmitted  to  the  same  space, 
arc  signs  entitled  to  a  certain  amount  of  weight.  Availing  himself 
of  the  diagnostic  points  just  recapitulated,  the  diagnostician  may 
be  able  to  decide  on  the  existence  of  aneurism,  not  with  absolute 
cert:iinty,  but  with  much  positivenesa.  The  liability  to  error  pro- 
ceeds from  the  possibility  of  enlarged  bronchial  glands,  or  intra- 
thoracic tumor  of  some  kind,  not  aneurismat,  pressing  on  the 
trachea,  or  a  bronchus,  the  subclavian  or  innominata,  the  recurrent 
nerve,  the  oesophagus,  and  the  vena  cava,  so  as  to  give  rise  to  more 
or  less  of  the  symptoms  and  signs  due  to  the  pressure  of  an  aneu- 
rysmal tumor  on  fbflM  parts.  The  probability  of  the  tumor  being 
aneurismal  is  considerably  increased  if  the  patient  bo  over  thirty 
years  of  ago  and  of  the  male  sex. 
In  connection  with  the  subject  of  diagnosis,  it  may  not  be  amies 
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to  call  attention  to  the  importance  of  examining  for  a  visible  im- 
pulse with  the  eye  brought  to  a  level  with  the  surface  of  the  chest; 
and,  for  a  tactile  impulse,  with  one  hand  applied  to  the  posterior, 
and  the  other  to  the  anterior  portion  of  the  chest,  making  firm 
pressure  with  the  latter  hand.  On  the  very  day  this  paragraph  is 
penned,  a  case  has  fallen  under  my  observation  in  which  an  impulse 
was  rendered  apparent  to  the  eye  and  touch  by  these  methdds  of 
examination  only.  It  is  true  that  an  impulse  is  not  proof  positive 
of  the  existence  of  aneurism,  but,  even  if  not  strongly  marked,  its 
value  as  a  diagnostic  sign  is  considerable.  It  may  be  important  to 
caution  the  young  observer  against  mistaking  pulsation  of  the  sub- 
clavian artery  for  an  aneurismal  impulse.  It  is  to  be  borne  in 
mind  that  pulsation  of  this  artery  is  sometimes  visible  and  felt,  and 
especially  in  cases  of  disease  of  the  heart  involving  aortic  regurgi- 
tation; but,  under  the  latter  circumstances,  the  carotid  and  other 
arteries  are  observed  at  the  same  time  to  pulsate  strongly. 

Symptoms  and  signs  pointing  to  the  existence  of  aneurism,  are 
far  less  available  for  diagnosis  when  the  aneurismal  tumor  springs 
from  the  descending  aorta,  than  when  it  is  seated  at  the  ascending 
portion  or  arch  of  the  vessel.  As  regards  symptoms,  labored  and 
stridulous  breathing,  aphonia  or  hoarseness,  venous  congestion  of 
the  upper  portion  of  the  body,  and  inequality  of  the  pulse,  are  not 
produced  unless  the  tumor  attains  to  a  great  size.  Dysphagia  from 
obstruction  of  the  oesophagus  is  liable  to  occur,  and  this  symptom, 
when  not  connected  with  disease  of  the  pharynx,  should  always 
excite  suspicion  of  aneurism.  The  frequent  occurrence  of  persist- 
ing, boring  or  gnawing  pain  referred  to  a  particular  portion  of  the 
spinal  column,  is  to  be  borne  in  mind.  This  should  suggest  to  the 
mind  the  possibility  of  aneurism.  The  same  is  to  be  said  of  a  dis- 
position to  keep  the  body  bent  forward,  in  consequence  of  pain  in 
assuming  the  erect  posture,  and  of  the  occurrence  of  paraplegia,  the 
latter  proceeding  from  erosion  of  the  vertebra  by  the  pressure  of 
the  aneurismal  tumor.  As  regards  signs,  obstruction  of  the  trachea 
or  a  bronchus,  and  diminished  respiratory  murmur  on  one  side,  are 
not  likely  to  occur  in  cases  of  aneurism  seated  in  the  descending 
aorta.  But  percussion  in  the  interscapular  space  may  show  dulness 
within  a  circumscribed  area,  the  limits  of  which  may  also  be  de- 
fined by  abrupt  cessation  of  respiratory  murmur  and  of  vocal 
resonance.  A  bellows-murmur  may  be  discovered  within  this 
area,  not  transmitted  from  the  heart,  and  possibly  the  heart-sounds 
may  be  unduly  audible.     These  signs  are  not  conclusive,  but  they 
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point  to  the  existence  of  aneurism.  A  positive  diagnosis  is  hardly 
practicable  prior  to  the  development  of  external  bulging  or  a  pul- 
sating tumor.  So  latent  are  aneurisms  in  this  situation  in  some 
cases  that,  although  symptoms  denoting  some  indefinite  ailment 
have  been  long  experienced,  an  external  tumor  may  be  the  first 
event  which  excites  suspicion  of  the  nature  of  the  disease.  Phy- 
sical exploration  is  of  great  value  in  these  cases  by  enabling  the 
diagnostician  to  exclude  certain  affections,  for  example,  chronic 
pleurisy  or  empyema,  for  which,  otherwise,  the  disease  might  be 
mistaken. 


Treatment  of  Thoracic  Aneurism. 

Recovery  from  thoracic  aneurism  is  possible.  The  chances 
against  recovery,  however,  preponderate  so  vastly  that  in  any 
given  case  there  is  scarcely  ground  to  hope  for  this  result.  Still,  the 
possibility  of  recovery  is  not  to  be  lost  sight  of  in  the  management 
of  the  cases  which  it  is  the  misfortune  of  the  physician  to  meet 
with  in  practice.  But  although  recovery  is  not  to  be  looked  for,  the 
progress  of  the  affection  may  be  more  or  less  slow,  and  the  physi- 
cian may  reasonably  hope  to  contribute,  by  judicious  management, 
to  postpone  for  an  indefinite  period  the  fatal  result.  Moreover,  the 
palliation  of  distressing  symptoms,  always  an  important  object  of 
treatment,  furnishes  scope,  in  the  progress  of  this  affection,  for  the 
useful  application  of  remedies. 

Recovery  from  thoracic  aneurism  can  only  be  effected  by  the 
deposit  within  the  sac  of  successive  layers  of  solid  fibrin  until  the 
cavity  is  obliterated,  leaving  the  channel  of  the  artery  free.  Can 
this  curative  process  be  promoted  by  medical  treatment?  There 
are  no  medicines  which  exert  a  special  effect  for  this  end.  The 
general  conditions  favorable  for  the  process  are,  an  abundance  of 
the  fibrinous  constituent  of  the  blood,  with  an  equable  and  not  too 
active  state  of  the  circulation.  These  are  conditions  which  are  to 
some  extent  controllable.  Those  which  depend  on  local  circum- 
stances, such  as  the  size  and  shape  of  the  cavity,  the  form  and 
direction  of  the  aperture,  the  state  of  the  interior  of  the  sac  as 
regards  roughness,  eta,  are  obviously  beyond  control.  The  indi- 
cations for  treatment,  then,  with  a  view  to  the  possibility  of  reco- 
very are,  to  maintain  and  perhaps  increase  the  relative  proportion 
of  the  fibrinous  constituent  of  the  blood,  and  to  secure  regularity 
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of  the  action  of  the  heart*  obviating,  on  the  one  band,  over-excite- 
ment, and,  on  the  other  hand,  undue  feebleness.  How  axe  then 
indications  to  be  fulfilled  ?  In  brief,  by  a  nutritions,  and,  in  eons 
instances,  a  generous  diet,  embracing  a  good  proportion  of  animal 
food;  by  tonic  remedies  and  stimulants  when  the  appetite  and 
digestive  powers  are  enfeebled;  and  by  the  restricted  use  of 
liquids  which,  by  increasing  the  quantity  of  blood,  lessen  the 
proportion  of  fibrin  to  the  mass,  These  measures  relate  to  the  first 
indication,  viz^  to  maintain  or  increase  the  fibrin.  The  second 
indication,  viz^  to  secure  regularity  of  the  heart's  action,  is  to  be 
fulfilled  by  avoiding  active  exercise,  mental  excitement,  and  other 
causes  inducing  disturbance  or  undue  activity  of  the  circulation ; 
by  moderate  depletion  by  means  of  saline  laxatives,  or  resorting 
perhaps  in  some  cases  to  small  bleedings  if  decided  plethora  exist, 
but,  on  the  other  band,  prescribing  ferruginous  remedies  if  anemia 
be  present ;  and  by  the  use  of  sedatives  if  the  circulation  be  unduly 
and  persistingly  over-excited. 

These  indications,  having  reference  to  the  possibility  of  recovery, 
relate  not  less  to  an  object  of  management  more  likely  to  be 
attained,  viz.,  to  retard  the  progress  of  the  affection,  and  thus  post- 
pone the  fatal  result  This  object  is  alike  secured  by  the  deposit 
of  fibrin  within  the  aneurisms]  cavity,  by  which  the  walls  of  the 
sac  are  strengthened,  and  the  tendency  to  its  enlargement  thereby 
lessened,  and  by  tranquillity  of  the  heart's  action.  The  means, 
then,  by  which  the  physician  may  hope  to  prolong  life  are  those 
which,  at  the  same  time,  afford  the  best  chance,  slight  as  this  is,  of 
recovery. 

Potent  measures  of  treatment  have  been  heretofore  advised  and 
pursued  with  the  expectation  of  retarding  the  progress  of  thoracic 
aneurisms  and  with  a  faint  hope  of  effecting  a  cure.  The  plan  of 
treatment  introduced  about  half  a  century  ago  by  Albertini  and 
Valsalva,  adopted  by  Laennec  and  Bouillaud,  and  recommended  in 
a  modified  form  by  Hope,  obtained  more  favor  and  currency  than 
any  other.  This  plan  consisted  in  repeated  copious  bleedings,  as 
much  quietude  as  possible  of  body  and  mind,  and  reduction  of  the 
diet  to  the  lowest  point  compatible  with  life.  It  is  unnecessary  to 
show  the  false  basis  of  this  plan,  or  its  pernicious  results,  since  it 
is  now  abandoned  by  all  judicious  practitioners;  nor  is  it  likely 
that  any  method  involving  measures  of  equal  potency,  if  proposed, 
would  meet  with  favorable  consideration.  On  this  subject,  the 
remarks  by  Dr.  Stokes  are  so  just  and  forcible  that  I  shall  quote 
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his  words:  "It  is  to  be  doubted  whether  we  are  ever  justified  in 
adopting. any  measures  which,  while  they  are  directed,  under  theo- 
retical views,  to  the  cure  of  the  disease,  materially  interfere  with 
the  patient's  condition.  It  often  happens  that  a  patient  who  has 
not  been  thus  interfered  with  will  continue  with  unimpaired  health 
and  strength  for  a  great  length  of  time  until  he  is  so  unfortunate  as 
to  be  placed  under  treatment  for  the  cure  of  his  aneurism.  For 
then  all  the  evils  which  have  been  pointed  out  as  occurring  in 
cases  of  indolent  disease  of  the  heart,  when  injured  by  ignorant 
treatment,  are  induced.  The  patient's  mind  becomes  excited  and 
apprehensive,  his  system  is  weakened  by  depletion,  and  his  digest- 
ive functions  ruined  by  starvation.  The  forces  by  which  he  can 
resist  disease  are  broken  down,  his  blood  becomes  uncoagulable, 
his  tissues  unresisting.  The  force  of  the  aneurismal  throb  is 
augmented,  and  a  disease  which,  under  other  circumstances,  might 
have  endured  for  years  with  but  little  interference  with  the  general 
health,  is  turned  into  a  rapid  and  destructive  malady."1 

Pursuing  no  special  plan  of  treatment,  the  management  must 
depend  very  much  on  the  circumstances  pertaining  to  individual 
cases.  Is  the  patient  of  a  full  plethoric  habit,  the  vessels  over- 
repleted,  and  the  heart  over-stimulated;  depiction  may  be  called 
for,  care  being  taken  not  to  carry  it  beyond  the  point  of  restoring 
the  blood  to  its  normal  condition.  Is  the  patient  antemic,  and  the 
heart's  action  excited  by  impoverished  blood ;  a  nutritious,  animal 
diet,  together  with  preparations  of  iron  and  perhaps  porter,  wine,  or 
spirits,  are  important,  being  careful  not  to  push  these  measures  to  an 
extreme,  and  thereby  induce  evils  equal  to  those  incident  to 
anajmia.  Is  the  appetite  good  and  digestion  active;  indulgence  at 
the  table  is  to  be  restrained.  On  the  other  hand,  is  the  appetite 
poor  and  digestion  weak ;  measures  to  improve  both  are  indicated. 
The  restricted  use  of  liquids  is  an  important  point  in  the  manage- 
ment, conducing,  in  connection  with  an  appropriate  diet,  to  the 
formation  of  blood  rich  in  fibrin,  and  not  excessive  in  quantity. 
These  ends  are  promoted  by  a  limited  supply  of  liquid,  far  better  than 
by  the  elimination  of  liquid  by  means  of  hydragogue  cathartics 
and  diuretics. 

A  regular  and  tranquil  condition  of  the  heart  being  highly 
desirable  in  all  cases,  everything  which  excites  unduly  this  organ 
is,  of  course,  as  far  as  possible,  to  be  avoided.     Active  muscular 

1  Op.  oit.,  p.  606. 
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exercise,  mental  excitement*  the  abuse  of  akohoKe  atnnnlanta,  etc, 
are  to  be  interdicted.  It  is  an  important  question,  in  this  conne* 
tion,  bow  far  exercise  can  be  taken  with  safety  or  advautqgt. 
Some  writers  recommend  perfect  quietude,  and  enjoining  As 
patient  to  remain  a  considerable  portion  of  the  time  in  the  reeum- 
bent  posture.1  The  propriety  of  this  is  more  than  doubtful.  The 
appetite,  digestion,  and  general  condition  of  the  body  most  suffer 
from  such  inaction,  so  that  the  risk  of  doing  harm  by  impoverishing 
the  blood  and  weakening  the  vital  forces,  is  greater  than  the  lia- 
bility to  injury  from  moderate  exercise.  An  amount  of  exercise 
which  can  be  taken  without  accelerating  the  circulation,  will  be 
likely  to  be  useful  rather  than  injurious. 

An  important  point  in  the  treatment  concerns  the  mental  con- 
dition of  the  patient  A  full  knowledge  of  the  nature  of  the 
affection,  and  of  the  accidents  to  which  he  is  exposed,  can  hardly 
fail,  in  most  cases,  to  induce  depression  and  apprehension,  the  effect 
of  which  must  be,  to  a  certain  extent*  unfavorable.  When  it  esi 
be  done  without  breach  of  good  faith,  or  a  violation  of  truth,  the 
physician  will  do  wisely  in  forbearing  to  enter  into  an  elaborate 
exposition  of  the  character,  tendencies,  and  results  of  thoracic 
aneurisms.  While  deception  here,  as  in  other  forms  of  disease,  is 
unworthy  the  character  of  a  physician,  as  well  as  unjust  to  the 
patient,  it  is  fair  to  present  as  favorable  a  view  of  the  case  as  facts 
will  warrant.  The  patient  may  be  encouraged  with  the  hope  of 
the  affection  progressing  very  slowly,  or  remaining  stationary  for 
an  indefinite  period,  and  even  with  the  possibility  of  recovery.  He 
will  thus  be  spared  not  only  a  portion  of  the  unhappiness  to  which 
the  affection  is  calculated  to  give  rise,  but  the  unfavorable  influence 
of  excessive  anxiety  and  gloom ;  and  he  will,  moreover,  be  more 
disposed  to  persevere  in  following  faithfully  regulations  of  diet  and 
regimen. 

If  the  action  of  the  heart  be  habitually  excited  or  irregular, 
sedative  remedies  are  indicated,  such  as  hydrocyanic  acid,  aconite, 
hyoscyamus,  opium  in  small  doses,  etc.  It  is  considered  by  some 
writers  injudicious  to  resort  to  digitalis  for  this  purpose;  but  I  can 
see  no  just  grounds  for  apprehending  evil  from  the  use  of  this 
remedy,  if  proper  caution  be  observed.  Here,  as  in  other  instances 
in  which  it  is  desirable  to  reduce  the  frequency  of  the  heart's  actios, 
it  is  a  remedy  of  great  value. 

1  e.  g.  BeUingham,  op.  cit. 
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Certain  remedies  are  recommended  with  a  view  to  induce  a  con- 
dition of  the  blood  favoring  the  coagulation  of  the  fibrin.  Dr. 
Hope  regarded  the  acetate  of  lead  as  useful  in  this  way ;  and  Dr. 
Walshe  attaches  some  value  to  gallic  or  tannic  acid.  Theoretically, 
remedies  are  indicated  which  produce  this  effect,  provided  it  be  not 
counterbalanced  by  other  consequences.  It  is,  however,  doubtful 
whether  these  or  other  known  remedies  produce  this  effect ;  and, 
moreover,  it  is  to  be  considered  that  ordinary  coagulation  of  blood 
within  the  sac,  so  far  from  being  desirable,  would  be  likely  to  give 
rise  to  serious  results.  Coagulation  is  conservative  and  curative 
only  when  it  takes  place  at  the  bottom  of  the  sac,  leading  to  the 
formation  of  layers  of  fibrin,  which  become  adherent  first  to  the 
walls  of  the  sac,  and  successively  to  each  other,  until  the  cavity  is 
more  or  less  filled  with  the  solid  deposit. 

The  various  symptomatic  and  remote  effects  of  thoracic  aneu- 
risms, such  as  pain,  cerebral  congestion,  labored  respiration,  cough, 
dysphagia,  etc.,  will,  of  course,  claim  palliative  measures  of  treat- 
ment, which  are  to  be  adapted  to  the  particular  circumstances  of 
individual  cases,  and  need  not  be  here  considered. 
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Adhesions  of  pericardium,  289,  886,  860 
effects  on  the  heart  and  circulation, 

861 
how  ascertained  during  life,  866 
Albuminuria  in  dilatation,  81 
in  valvular  lesions,  172 
in  pericarditis,  292 
Anaemia  in  valvular  lesions,  175,  223 

in  connection  with   enlargement  of 
thyroid  body  and  prominence  of  the 
eyes,  268,  272 
in  functional  disorder  of  the  heart, 
405 
Aneurism,  cardiac,  112 
Aneurisms,  thoracic,  486 
varieties  of,  487 
anatomical  relations  of,  489 
formation  and  causes  of,  441 
terminations  of,  442 
symptoms  of,  443 
physical  signs  of,  450 
diagnosis  of,  457 
treatment  of,  461 
Angina  pectoris,  254 
description  of,  255 
pathological  character  and  relations 

of,  258 
infrequenoy  of,  261 
prognosis,  261 
diagnosis,  262 
treatment,  264 
Aortic  lesions,  120 

anatomioal  characters,  120 
frequency  of,  128 
effect  on  left  ventricle,  129 
on  heart- sounds,  207 
diagnostic  characters  of,  211 
valve,  water  test  of  sufficiency  of,  123 
orifice,  normal  site  of,  124 
regurgitation,  129 
contraction,  129 
direct  or  systolic  murmur,  190 
regurgitant  or  diastolic  murmur,  191 
Aorta,  diseases  of,  429 
inflammation  of,  429 
morbid  deposit  on  lining  membrane 

of,  482 
atheromatous  deposit  in,  482 
calcareous  degeneration  in,  483 
dilatation  of,  485 


Apex-beat,  normal  situation  and  devia- 
tions of,  45 
normal  force  of,  46 
mechanism  of,  46 
altered  situation  in  enlargement  of 

heart,  49 
enlarged  area  of,  in  enlargement  of 

heart,  60 
increased  force  of,  in  hypertrophy, 

60, 411 
in  dilatation,  82 
in  pericarditis,  326,  854 
in  pericardial  adhesions,  867 
in  functional  disorder,  411 
Aphonia  in  thoracic  aneurisms,  445 
Apoplexy  in  connection  with  hypertrophy, 
84 
in  connection  with  valvular  lesions,  104 
pseudo,  in  fatty  degeneration,  96 
pulmonary,  in  valvular  lesions,  159 
Arcus  senilis  in  fatty  degeneration,  97 
Arteries,  obstruction  of,  by  fibrinous  de- 
posits from  valves  and  orifices,  151, 166, 
882,  481 
Asthma,  cardiac,  80, 157, 174,  257 
Attrition,  sounds  of,  in  pericarditis,  316 
Atrophy  with  diminished  bulk,  88 
Atheroma  in  aorta,  482 
Auscultation  in  hypertrophy,  68,  71 
in  dilatation,  83,  85 
n  fatty  degeneration,  100 
n  pericarditis,  816,  830,  854 
in  pericardial  adhesions,  367 
n  endocarditis,  886 
n  functional  disorder,  412 
n  thoracic  aneurisms,  454 

B 

Bellingham  on  size  of  the  orifices  of  the 

heart,  124 
Beau  on  digitalis,  102 
Becquerel  on  cirrhosis  and  valvular  le- 
sions, 170 
Begbie  on  prominence  of  eyes,  267,  272 
Bizot,  measurements  of  heart,  20 

of  orifices,  124 
Blakiston  on  cardiac  dropsy,  149 
Blisters  in  pericarditis,  348,  349,  850 
Blood-currents,  vide  currents  of  blood 
Bloodletting  in  hypertrophy,  74 
in  dilatation,  85 
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Bloodletting  in  fatty  degeneration,  102 

in  valvular  lesions,  222 

in  acnte  pericarditis,  389,  347 

in  endocarditis,  893,  396 

in  functional  disorder,  422 

in  thoracic  aneurisms,  462 
Blue  disease,  vide  cjanosis 
Bouillaud,  mode  of  percussion,  39 

on  rupture  of  interventricular  septum, 
233 

on  reduplication  of  the  heart-sounds, 
274,  277 
Brain,  symptoms  referable  to,  in  pericar- 
ditis, 806 
Bruit  de  diable,  204 

de  cuir  neuf,  316 
Bright' 8  disease  in  dilatation,  81 

in  valvular  lesions,  172 

in  pericarditis,  292 

in  endocarditis,  879 
Bronchitis  in  valvular  lesions,  161 
Burrows  on  cerebral  symptoms  in  pericar- 
ditis, 806 
Budd  on  cirrhosis  and  valvular  lesions,  170 


Carcinoma  of  heart,  117 
Cathartics  in  pericarditis,  350 

in  endocarditis,  394 

in  valvular  lesions,  227 
Calcareous  degeneration  in  aorta,  488 
Carditis,  399 

Cerebral  symptoms  in  pericarditis,  806 
Chambers  on  relative  frequency  of  aortic 
and  mitral  lesions,  123 

on  pericarditis  and  pyremia,  294 

on  pericardial  adhesions,  861 
Cheyne  on  respiratory  movements  in  fatty 

degeneration,  97 
Charcelay  on  reduplication  of  heart-sounds, 

275,  278 
Chevers  on  cyanosis,  241 

on  pericardial  adhesions,  865 
Christison  on  external  use  of  diuretics,  227 
Cirrhosis  of  liver  in  valvular  lesions,  170 
Clark  and  Cammnnn,  results  of  ausculta- 
tory percussion,  40 
Clendinning  on  weight  of  heart,  23 
Clark,  case  of  pericarditis,  353 
Cliquement  metallique,  414 
Coagula  in  cavities  of  the  heart  in  endo- 
carditis, 383 

in  dilatation,  82 
Cor  bovinum,  130 

Coronary  arteries,  obstruction  of,  in  val- 
vular lesions,  132 
Collin,  bruit  de  cuir  neuf,  317 
Congestion  of  lungs  in  valvular  lesions,  155  ! 

of  liver,  108 

of  kidneys,  172 

capillary,  in  valvular  lesions,  175 
Corrijran  on  aortitis,  430 
Cough  in  valvular  lesions,  158 


Cough  in  pericarditis,  303 
Complexion  in  valvular  lesions,  175 
Coagula  and  clots  in  cavities  of  the  heart, 
245 
formed  after  death,  245 

during  life,  246 
conditions  of  formation,  248 
symptoms  of,  250 
physical  signs  of,  257 
diagnosis  of,  251 
prognosis  of,  252 
treatment  of,  252 
Congenital  malformations,  vide  malforma- 
tions 
Corson  on  nux  vomica  in  valvular  lesions, 

224 
Counter-irritation  in  pericarditis,  843,  849, 
850 
in  endocarditis,  395,  397 
Crisp  on  thoracic  aneurisms,  442 
Currents  of  blood,  185 
Current,  direct  mitral,  185 
aortic,  185 
regurgitant  mitral,  185 
aortic,  185 
Cyanosis  in  valvular  lesions,  174 
in  malformations,  238 
explanation  of,  240 
diagnosis  of,  243 
prognosis  of,  243 
connection  of  pericarditis  with,  295 


Dulton  on  elongation  of  heart  in  systole,  47 

on  rapidity  and  extent  of  physical  and 
chemical  changes,  397 
Decubitus  in  pericarditis,  305 
Defects  of  heart,  vide  malformations 
Delirium,  etc.,  in  pericarditis,  306 

cases  observed  by  author,  807 
Dilatation,  definition  and  different  forms 
of,  18 

mode  of  production,  77 

symptoms  and  effects  of,  80 

physical  signs  of,  84 

summary  of  physical  signs  of,  84 

treatment  of,  85 

of  left  ventricle  from  aortic  regurgita- 
tion, 129 
Digestion,  disorder  of  in  valvular  lesions, 

170 
Diastolic  murmurs,  186,  197 

mitral  direct  murmur,  186 

aortic  regurgitant  murmur,  191 
Diet  in  valvular  lesions,  222 

in  acute  pericarditis,  349 

in  endocarditis,  394,  398 
Digitalis  in  valvular  lesions,  224 

in  hypertrophy,  76 

in  fatty  degeneration,  102 

in  pericarditis,  343 

in  endocarditis,  395 

in  functional  disorder,  427 
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Digitalis  in  thoracic  aneurisms,  464 
Diuretics  in  cardiac  dropsy,  226 

external  nse  of,  227 

in  pericarditis,  850 
Dropsy  in  hypertrophy,  85 

in  dilatation,  81 

in  valvular  lesions,  147 

treatment  of,  225 
Dyspnoea  in  hypertrophy,  88 

in  dilatation,  80 

in  fatty  degeneration,  95 

in  valvular  lesions,  156,  174 

in  angina  pectoris,  255 

in  pericarditis,  803 

in  thoracic  aneurisms,  444 
Dysphagia  in  pericarditis,  804 

in  thoracic  aneurisms,  446 
Dyspepsia  in  functional  disorder  of  heart, 
408 

Ectopia  pectoralis  cordis,  231 
cordis  ventralis,  281 
cephalica,  281 
Eliminatives  in  pericarditis,  846,  848,  850 

in  endocarditis,  895,  896 
Emphysema  of  lungs,  affecting  the  signs 
of  enlargement,  48 
a  cause  of  enlargement,  28,  130 
in  valvular  lesions,  1 61 
Embolia,  151,  165,  882,  431 
Enlargement  of  the  heart,  17 
different  forms  of,  18 
by  hypertrophy  and  dilatation,  19 
physical  signs  of  by  percussion,  41 
by  palpation,  45 
by  auscultation,  58 
by  inspection,  67 
by  mensuration,  68 
summary  of  physical  signs  of,  70 
diagnosis  of,  69 
by  dilatation,  77 

mode  of  production  of,  77 
symptoms  and  effects  of,  80 
physical  signs  of,  82 
diagnosis  of,  H4 

summary  of  physical  signs  of,  84 
treatment  of,  85 
Enterorrhoca  in  valvular  lesions,  171 
Endocarditis,  370 

anatomical  characters  of,  871 
pathological  relations  and  causation 

of,  377 
artificial  production  of,  881 
formation  of  coagula  in,  383 
symptoms  of,  884 
physical  signs  of,  385 
diagnosis  of.  300 
prognosis,  892 
treatment  of,  393 
Endo-pericarditis,  377,  879 
Epistaxis  in  valvular  lesions,  171 
Erythema  in  valvular  lesions,  175 
Expectoration  in  valvular  lesions,  158 


Exocardial  sounds,  vide  friction-sounds 
Exercise  in  hypertrophy,  78 
in  dilatation,  86 
in  fatty  degeneration,  105 
in  valvular  lesions,  221 
in  functional  disorder,  428 
Eyes,  prominence  of,  267,  270 

case  observed  by  author,  271 
prognosis,  278 
treatment,  278 
contraction  of  in  thoracio  aneurisms, 
450 


Fatty  degeneration,  anatomical  characters 
of,  92 
from  obstruction  of  coronary  ar- 
teries, 182 
growth  and  degeneration,  90 
anatomical  characters  of,  91 
causes  of,  98 

symptoms  and  effects  of,  94 
physical  signs  and  diagnosis  of, 

99 
treatment  of,  101 
Fevers,  connection  with  pericarditis,  294 
Fingers,  bloodless  in  valvular  lesions,  171 
Fibrin,  remedies  to  promote  coagulation 

of  in  thoracio  aneurisms,  465 
Foramen  ovale,  patent,  235 
Forbes  on  angina  pectoris,  259 
Friction-sounds  in  pericarditis,  816 
mechanism  of,  817 
varieties  of,  817 

morbid  conditions  giving  rise  to,  318 
distinguished  from  endocardial  mur- 
murs, 820 
cardiac  pleural,  823 
Fremitus  in  thoracic  aneurisms,  453 
Fuller  on  pericarditis  in  rheumatism,  291 
on  endocarditis,  378 


Gairdner  on  pericardial  adhesions,  363 
Gangrene  of  lung  in  thoracic  aneurisms, 

450 
Gout  in  functional  disorder,  408 
Graves  on  enlargement  of  the  thyroid  body, 

267 
Grisolle  on  coagula  within  the  heart  in 
various  diseases,  248 
on  polypi  of  heart,  253 
'  Gutbrod,  theory  of  the  heart's  impulse,  48 


H 

Hallo  well  on  rupture  of  heart,  115 
Haemoptysis  in  hypertrophy,  34 

in  valvular  lesions,  159 
i  Hemorrhage  from  bowels  in  valvular  le- 
sions, 171 
from  nostrils  in  do.,  171 
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Heart,  enlargement  of,  17 
normal  dimensions  of,  20 

weight  of,  22 
situation  and  anatomical  relations  of, 

86 
elongation  of  in  the  systole,  47 
physical  signs  of,  40 
apex-beat  of,  normal  situation,  45 
in   enlargement  and  hypertro- 
phy, 49 
additional  impulses  of  in  enlarge- 
ment, 53 
sounds  of,  vide  sounds  of  heart 
lesions  affecting  walls  of,  88 
atrophy  of,  88 

fatty  growth  and  degeneration  of,  90 
softening  of,  106 
induration  of,  111 
aneurism  of,  112 
rupture  of,  115 

in  cardiac  aneurism,  114 
lesions  affecting  valves  and  orifices 

of,  118 
congenital  misplacements,  malforma- 
tions, and  defects  of,  vide  malfor- 
mations 
formation  of  coagula  within,  vide  co- 

agula 
polypi  of,  vide  polypi 
inflammatory  affections  of,  282 
functional  disorder  of,  402 
varieties  of,  403 

pathological  relations  and  causa- 
tion of,  405 
symptoms  of,  409 
physical  signs  of,  410 
diagnosis  of,  415 
prognosis  of,  421 
treatment  of,  422 
ITeart-sounds,  abnormal  modifications  of 
in  endocarditis,  889 
reduplication  of,  vide  reduplication  of 

heart-sounds 
abnormal   modifications  in    pericar- 
ditis, 325 
in  functional  disorder,  418 
Hemiplegia  in  thoracic  aneurisms,  449 
Hope  on  suffering  from  dyspnoea  in  car- 
diac disease,  174 
on  pericardial  adhesions,  365 
Hypertrophy,    definition     and    different 
forms  of,  18 
anatomical  characters  of,  23 
mode  of  production  of,  25 
from  aortic  lesions,  20 
from  mitral  lesions,  27 
from  tricuspid  and  pulmonic  lesions, 

28 
uncomplicated,  29 
concentric,  31 

symptoms  and  effects  of,  33 
physical  signs  of,  35 
summary  of  physical  signs  of,  71 
treatment  of,  72 


Hypertrophy,    modifications    of    heart- 
sounds  produced  by,  (8 
abnormal  movement*  of  pnsoordia  in, 

67 
diagnosis  of,  70 

of  left  ventricle  from  aortio  contrac- 
tion, 129 
Hydrothorax  in  valvular  lesions,  162 
Hysteria  in  functional   disorder  of  the 
heart,  406 


Impulse  of  heart,  vide  apex-beat 

in  epigastrium  in  health  and  disease, 

54 
shock  produced  by,  in  health  and  dis- 
ease, 56, 411 
heaving  in  hypertrophy,  57 
Impulses  other  than   the    apex-beat  in 
health,  61,  54 
in  enlargement,  62 
in  dilatation,  83 
Inspection  in  enlargement  of  the  heart,  67, 
71 
in  dilatation,  88 
in  pericarditis,  828,  881 
in  pericardial  adhesions,  868 
Induration  of  heart,  111 
Iodine  in  chronic  pericarditis,  856 
Iris,  fatty  degeneration  of,  in  connection 
with  fatty  degeneration  of  the  heart,  98 


Karawagan  on  pericarditis  in  scurvy,  295 
Kennedy  on  pericardial  adhesions,  868 
Kidneys,  granular  degeneration  of,  in  dila- 
tation, 81 
Kirkes  on  fibrinous  deposits  in  arteries 

derived  from  the  heart,  152 
Knapp,  case  of  wound  of  pericardium,  857 
Kyber  on  pericarditis  in  scurvy,  295 


Lancisi  on  venous  pulsation,  145 

Law  on  anaemia  of  brain  in  valvular  le- 
sions, 166 

Lesions  of  valves,  vide  valvular  lesions 
of  aorta,  vide  aortio  lesions 
mitral,  vide  mitral  lesions 
tricuspid,  vide  tricuspid  lesions 
pulmonic,  vide  pulmonic  lesions 

Liver,  enlargement  of,  in  dilatation,  81 
in  valvular  lesions,  169 
congestion  of,  in  valvular  lesions,  1 68 
cirrhosis  of,  in  valvular  lesions,  170 

Lividity  of  face  in  valvular  lesions,  174 
in  pericarditis,  302 
in  thoracic  aneurisms,  447 

Louis  on  softening  of  the  heart  in  typhoid 
fever,  106 
on  pericardial  adhesions,  361 
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Lungs,  congestion  of,  in  Talvular  lesions, 
164 


M 

Malformations,  congenital,  280,  282 
Tarieties  of,  288 
diagnosis  of,  286 
causes  of  death  in,  287 
treatment  of,  287 
Maculae  albidro,  289 
Mensuration  in  health,  69 

in  enlargement  of  the  heart,  69, 71,  83 
in  pericarditis,  829,  881 
Mental  condition  in  valvular  lesions,  167 
in  functional  disorder,  408,  407,  417, 

426 
management  of,  in  thoracic   aneu- 
risms, 454 
Mercury  in  treatment  of  Talvular  lesions, 
217,  225 
in  acute  pericarditis,  841,  848 
in  endocarditis,  394,  396 
Meigs  on  heart-clot,  246 
Mitral  lesions,  anatomical  characters  of, 
121 
frequency  of,  128 
water  test  in,  123 
effect  on  the  heart-sounds,  207 
diagnostic  characters  of,  210 
Misplacements  of  heart,  281 
Milk  spots,  289 
Mitral  orifice,  size  of,  124 
Morbus  coeruleus,  vide  cyanosis 
Murmur,  cardiac,  in  dilatation,  88 
mitral,  direct  or  diastolic,  186 

regurgitant  or  systolic,  188 
aortic,  direct  or  systolic,  190 

regurgitant  or  diastolic,  191  # 
intra  ventricular,  202 
hflomic,  202 
dynamic,  208,412 
in  endocarditis,  887 
in  thoracic  aneurisms,  454 
Murmurs,  endocardial  or  valvular,  177 
different  qualities  of,  179 
differences  of  pitch  in,  179 
musical,  181 

exocardial  or  friction,  178,  816 
organic  and  inorganic,  178, 182,  202, 
412 
classification  of,  185 
endocardial,  abnormal  conditions  giv- 
ing rise  to,  182 
phvnical  conditions  involved  in, 

182 
dependence  on  Talvular  lesions, 

184 
connection  with  obstructive  and 

regurgitant  lesions,  185 
dintinguished  from    exocardial, 

320 
pathological  import  of,  200 
produced  within  aorta,  588 


Murmurs,  systolio  and  diastolic,  186 
localisation  of,  194 
diastolic,  localisation  of,  197 
inorganic,  distinctive  characters  of, 
202 
Myocarditis,  899 
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Nervous  system,  symptoms  referable  to, 
in  acute  pericarditis,  806 
symptoms  referable  to,  in  functional 
disorder  of  the  heart,  406 

Nutrition  in  Talvular  lesions,  171 


(Edema,  pulmonary,  in  valvular  lesions, 

160 
Ogle  on  open  foramen  ovale,  287 
Ormerod  on  pericarditis,  296 
Opium  in  pericarditis,  844,  848,  849 
in  endocarditis,  895,  897 


Palpation  in  enlargement  of  the  heart  and 
hypertrophy,  46,  71 
in  dilatation,  82,  84 
in  fatty  growth  and  degeneration,  99 
in  pericarditis,  826,  880 
in  endocarditis,  886 
in  pericardial  adhesions,  867 
in  functional  disorder  of  the  heart, 

411 
in  thoracic  aneurisms,  460 
Palpitation  in  valvular  lesions,  188 
in  pericarditis,  800 
in  endocarditis,  886 
Paraplegia  in  thoracic  aneurisms,  449 
Paracentesis  of  the  pericardium,  866 
Parry  on  enlargement  of  the  thyroid  body, 

267 
Paralysis  in  Talvular  lesions,  165 
Pain  in  valvular  lesions,  188 
in  acute  pericarditis,  298 
in  chronic  pericarditis,  868 
in  endocarditis,  884 
in  thoracic  aneurisms,  448 
Percussion  in  enlargement  of  the  heart  and 
hypertrophy,  35,  40,  70 
to  determine  boundaries  of  superficial 

and  deep  cardiac  regions,  88 
auscultatory,  40 

as  applied  to  discrimination  of  hyper- 
trophy and  dilatation  and  different 
portions  of  the  heart  enlarged,  44 
in  dilatation,  82,  84 
in  fatty  growth  and  degeneration,  99, 

100 
in  pericarditis,  812,  829,  854 
in  pericardial  adhesions,  867 
in  endocarditis,  885 
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Percussion  in  functional  disorder  of  the 
heart,  410 
in  thoracic  aneurisms,  447 
Pennock  and  Moore,  vivisections,  47 
Peacock  on  malformations,  etc.,  of  heart, 

230 
Pericardium,  deficiency  of,  282 

adhesions  of,  289 
Pericarditis  acute,  anatomical  characters 
of,  283 
stages  of,  285 

pathological  relations  and  causa- 
tion of,  290 
symptoms  of,  297 

referable  to  heart,  298 
referable  to  circulation,  800 
referable  to  respiratory  sys- 
tem, 303 
referable  to  digestive  sys- 
tem, 304 
referable    to   countenance, 

804 
referable  to  nervous    sys- 
tem, 305 
physical  signs  in,  312 
percussion  in,  312 
auscultation  in,  816 
palpation  in,  326 
inspection  in,  828 
mensuration  in,  829 
summary  of  physical  signs  in, 

829 
prognosis  in,  834 
mode  of  dying  in,  337  « 
treatment  of,  831 
subacute  and  chronic,  351 

anatomical  characters  of,  851 
physical  signs  of,  354 
treatment  of.  855 
Plethora  in  functional    disorder  of   the 

heart,  405 
Pleuritis  in  valvular  lesions,  162 
in  pericarditis,  293 
in  endocarditis,  380 
Pneumopericardium  and  pericarditis,  857 
Pneumonitis  in  valvular  lesions,  162 
in  pericarditis,  293 
in  endocarditis,  380 
formation  of  coagula  'within  the  cavi- 
ties of  the  heart  in,  248 
Portal  congestion  in  valvular  lesions,  168 
Polypi  of  the  heart,  253 
Pnccordia,   enlargement  of,  etc.,  in   en- 
largement of  the  heart,  67 
Preasat  on  reduplication  of  heart-sounds, 

270 
Pulse  in  hypertrophy,  33 
in  dilatation,  80 

slowness  of  in  fatty  degeneration,  95 
in  valvular  lesions,  135 
in  pericarditis  301 
irregular  and  intermittent,  137 
jerking,    visible    ami   deferred,   140. 
141,  435 


Pulse,  venous,  142 

inequality  in  the  two  wrists  and  loss 
of  in  thoracic  aneurism,  447 
Purring  tremor,  208 
Purring  tremor  in  functional  disorder  of 

the  heart,  411 
Pulmonio  orifice,  normal  size  of,  124 

artery,  obliteration  of,  234 
Purpura  in  pericarditis,  295 
Pulmonic  lesions,  frequency  of,  123 
effect  on  the  heart,  180 
diagnostic  characters  of,  215 

R 

Reid  on  weight  of  heart,  23 
Region,  superficial  cardiac,  86 

deep  cardiac,  87 
Reduplication  of  heart-sounds,  274 

case  observed  by  author,  275 

lesions  connected  with,  276 

mechanism  of,  277 

diagnosis  of,  280 

pathological  import  of,  281 
Respiratory  murmur  in  enlargement,  66 

in  pericarditis,  825 
Respiration,  aberration  of  in  fatty  degene- 
ration, 97 
Revulsives  in  pericarditis,  343,  849,  350 
Rheumatism  in  relation  to  valvular  le- 
sions, 126 

pericarditis  in,  291 

endocarditis  in,  878 
Risus  sardonicus  in  pericarditis,  304 
Richardson  on  the  artificial  production  of 
endocarditis,  375,  881,  395 

S 

Scurvy  in  pericarditis,  295 

Septa,  ventricular  and  auricular  deficiencv 

of,  283 
Septum,  supernumerary  in  ventricle,  234 
Seidlitz  on  pericarditis  in  scurvy,  295 
Sedatives  in  acute  pericarditis,  343 
Sibson  on  intensification  of  friction-sounds 
by  pressure,  328 
on  capacity  of  pericardium,  286 
on  diastolic  impulse  in  health,  53 
on  venous  pulse  in  health,  145 
Skoda  on  reinforcement  of  pulmonic  sound, 

207 
Sleep  in  valvular  lesions,  167 
Softening  of  heart,  106 
treatment  of,  110 
Sounds  of  heart  in  health,  58 
mechanism  of,  59 
in  hypertrophy,  63 
!  in  dilatation,  83 

i  in  fatty  degeneration,  100 

in  valvular  lesions,  206 
I  aneuririmal,  455 

Sound,  first,  or  systolic,  58 
*    second,  or  diastolic,  59 
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Spleen,  enlargement  of  in  valvular  lesions, 

171 
Stokes  on  peculiar  aberration  of  respira- 
tion in  fatty  degeneration,  97 
on  softening  of  the  heart,  106 
on  enlargement  of  the  thyroid  body, 

267 
on  affection  of  the  Toice  in  thoracic 

aneurisms,  445 
on  auscultatory  signs  in  pneumo-peri- 

carditis,  858 
on  aneurismal  sounds,  455 
Stille"  on  cyanosis,  238 
Stimulants  in  pericarditis,  854,  349 
Swett,  case  of  pericarditis  with  large  effu- 
sion, 286,  353 
analysis  of  cases  of  thoracio  aneu- 
risms, 442 
Systolic  murmurs.  180, 194 

mitral  regurgitant  murmur,  188 
aortic  direct  murmur,  190 


Taylor  on  prominence  of  eyes,  267,  272 
on   pericarditis,  in  connection  with 
pleurisy,  294 
Testa  on  venous  pulse,  146 
Thyroid  body,  enlargement  of,  267 
capes  observed  by  author,  269 
Thoracic  aneurisms,  vide  aneurisms,  tho- 
racic 
Thurman,  cases  of  cardiac  aneurism,  113 
Tinnitus,  414 
Tremor,  purring,  208 
Tricuspid  lesions,  frequency  of,  128 
effect  on  heart,  180 
diagnostical  characters  of,  213 
orifice,  normal  size  of,  124 
regurgitation  in  health  and  disease, 
131 
Tuberculosis  of  lungs  in  connection  with 
pericarditis,  295 
of  heart,  117 

U 

Undulation,  quasi,  in  dilatation,  83 
in  pericarditis,  329 
in  pericardial  adhesions,  868 
Undefended  space  of  inter-ventricular  sep- 
tum, 233 
Urine  iu-valvular  lesions,  172 


Valvular  lesions,  119 

effects  of  on  blood  currents,  1 21 
pathological    processes   involved    in 

production  of,  124 
relations  to  rheumatism,  126 
symptoms  of,  referable  to  the  heart, 

127 
symptoms  and  pathological  effects  of, 
127 
referable  to  the  circulation,  147 
referable  to  the  respiratory  sys- 
tem, 154 
referable  to  the  nervous  system , 

163 
referable  to  digestion  and  nutri- 
tion, 168 
referable  to  the  geni to-urinary 

system,  168 
referable    to    countenance    and 
external  appearance,  174 
physical  signs  of,  176 
determination  of  the  seat  of,  198 
diagnostic  characters  of,  209 
treatment  of,  217 
prognosis  in,  229 
Valves,  deficient  and  in  excess,  235 
Veins,  pulsation  and  turgescence  of,  142 
Venous  hum,  204 
Virchow  on  emboli,  151 
Vocal  resonance  in  pnecordia  as  affected 

by  enlargement  of  the  heart,  66 
Voice,  auscultation  of  in  pericarditis,  825 
in  pericarditis,  804 
in  cases  of  thoracic  aneurisms,  445 
Vomiting  in  pericarditis,  804 

W 

Walshe  on  rupture  of  the  heart,  116 
on  venous  hum,  205 
on  reduplication  of  the  heart-sounds, 
276,  279 
Ward  on  venous  hum,  204 
Weight  of  the  heart,  22 
White  on  external  use  of  diuretics,  227 
White  spots  on  the  heart,  289 
Williams   on   treatmeut  of  iritis  without 

mercury,  842 
Wood  on  diuretics  in  cardiac  dropsy,  227 
Woillez  on  comparison  of  the  two  sides  of 
the  chest  by  inspection,  67 
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We  can  only  state  our  general  impression  of  the 
high  value  of  this  work,  and  cordially  recommend  it 
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tions of  others  his  own  experience ;  bnt  the  whole 
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of  the  book,  and  heartily  recommend  It  to  all  who  are 
desirous  of  acquiring  a  thorough  acquaintance  with 
the  means  of  exploring  the  conditions  of  the  respira- 
tory organs  by  means  of  auscultation  and  percussion. 
— Boston  Med.  and  Burg.  Journal. 


Philadelphia,  BLAH  CHAED  4  LEA. 


NEW  AND  IMPORTANT  MEDICAL  WORKS. 


J.  C.   DALTON,  JR.,  M.  D., 

Professor  of  Physiology  In  the  College  of  Physicians,  Ac,  New  York. 

A  TREATISE  ON  HUMAN  PHYSIOLOGY,  designed  for  the  use  of  Students  and  Practitioners 
of  Medicine.  With  two  hundred  and  fifty -four  wood  engravings.  In  one  very  handsome  octavo 
volume,  of  over  600  pages ;  extra  cloth,  $4 ;  leather,  $4  25. 

S.   D.  GROSS,   M.  D., 

Professor  of  Surgery  in  the  Jefferson  Medical  College,  Philadelphia. 

A  SYSTEM  OF  SURGERY,  DIAGNOSTIC,  PATHOLOGICAL,  THERAPEUTICAL,  AND 
OPERATIVE.  With  nine  hundred  and  thirty-six  illustrations.  In  two  very  large  octavo 
volumes,  containing  nearly  2,400  pages,  strongly  bound ;  $12. 

HENRY  GRAY,  F.  R.  3., 

Lecturer  on  Anatomy  at  St.  George's  Hospital,  London. 

ANATOMY,  DESCRIPTIVE  AND  SURGICAL.  The  Drawings  by  H.  V.  Carteb,  M.D.,  late 
Demonstrator  of  Anatomy  at  St.  George's  Hospital.  The  Dissections  jointly  by  the  Author 
and  Dr.  Carter.  In  one  very  beautiful  imperial  octavo  volume,  with  three  hundred  and  sixty- 
three  large  and  elaborate  engravings  on  wood ;  extra  cloth,  $6  25 ;  leather,  $7. 

C.   D.    MEIGS,   M.  D., 

Professor  of  Midwifery,  Ac,  in  the  Jefferson  Medical  College,  Philadelphia. 

WOMAN ;  HER  DISEASES  AND  THEIR  REMEDIES.  A  series  of  Letters  to  his  Class.  Fourth 
and  improved  edition.     In  one  large  octavo  volume,  of  over  700  pages ;  leather,  $3  60. 

S.   H.   DICKSON,  M.  D., 

Professor  of  Theory  and  Practice  of  Medicine  in  the  Jefferson  Medical  College,  Philadelphia. 

ELEMENTS  OF  MEDICINE ;  a  Compendious  View  of  Pathology  and  Therapeutics,  or  the  His- 
tory and  Treatment  of  Diseases.  Second  and  revised  edition.  In  one  large  and  handsome 
octavo  volume,  of  750  pages ;  leather,  $3  75. 

QEORQE  FOVVNES,  PH.  D.,  &c. 
A  MANUAL  OF  ELEMENTARY  CHEMISTRY;  Theoretical  and  Praotioal.    From  the  seventh 
revised  and  corrected  London  edition.    Edited  by  Robert  Bridges,  M.  D.    With  one  hundred 
and  ninety -seven  illustrations.     In  one  large  royal  12mo.  volume,  of  600  pages,  in  small  type ; 
leather,  $1  65 ;  extra  cloth,  $1  50. 

ALFRED  S.  TAYLOR,  M.  D.,  F.  R.  3., 

Lecturer  on  Medical  Jurisprudence  and  Chemistry  in  Guy's  Hospital,  Ac 

ON  POISONS  IN  RELATION  TO  MEDICAL  JURISPRUDENCE  AND  MEDICINE.  Second 
American,  from  a  second  revised  and  improved  London  edition.  In  one  large  octavo  volume, 
of  755  pages ;  leather,  $3  50. 

GOLDING   BIRcT,  A.M.,  M.  D. 
URINARY  DEPOSITS ;  their  Diagnosis,  Pathology,  and  Therapeutical  Indications.     Edited  by 
Edmund  Lloyd  Birkett,  M.  D.    A  new  American,  from  the  fifth  and  enlarged  London  edition. 
In  one  neat  octavo  volume,  of  about  400  pages ;  extra  cloth,  $2. 


ALFRED   STILLE,  M.  D. 
THERAPEUTICS  AND  MATERIA  MEDICA ;  A  Systematic  Treatise  on  the  History,  Descrip- 
tion, Actions,  and  Uses  of  Medicinal  Agents.     In  two  large  and  handsome  octavo  volumes,  of 
over  1,500  pages. 

FRANK  H.   HA~m7lTON,   M.  D.f 

Professor  of  Surgery  in  the  Buffalo  Medical  College,  Ac. 

A  COMPLETE  PRACTICAL  TREATISE  ON  FRACTURES  AND  DISLOCATIONS.  In  one 
very  handsome  octavo  volume,  with  about  two  hundred  and  fifty  illustrations. 

EDWARD   PARRISH, 

Lecturer  on  Practical  Pharmacy,  &c  ,  in  the  Philadelphia  Academy  of  Medicine. 

AN  INTRODUCTION  TO  PRACTICAL  PHARMACY,  designed  as  a  Text-book  for  the  Student, 
and  as  a  guide  for  the  Physician  and  Pharmaceutist.  With  many  Formulae  and  Prescriptions. 
Seoond  edition,  thoroughly  revised  and  extensively  enlarged  and  improved.  In  one  large  and 
handsome  octavo  volume,  with  several  hundred  illustrations. 

HENRY   BENNET,   M.  D. 
A  PRACTICAL  TREATISE  ON  INFLAMMATION  OF  THE  UTERUS,  its  Cervix  and  Append- 
ages  ;  and  on  its  connection  with  Uterine  Disease.     New  and  muoh  enlarged  edition.     In  one 
octavo  volume. 

Philadelphia,  BLANCHARD  &  LEA. 


BLANCHARD  &  LEA'S 

MEDICAL  AND  SURGICAL  PUBLICATIONS. 


TO  THE  MEDICAL  PROFESSION. 

The  prices  on  the  present  catalogue  are  those  at  which  oar  books  can  generally 
be  furnished  by  booksellers  throughout  the  United  States,  who  can  readily  procure 
any  which  they  may  not  Live  on  hand.  To  physicians  who  have  not  oonieuent 
access  to  bookstores,  we  will  forward  them  by  mail,  at  these  prices,/.!*  </  peitagi 
(as  long  as  the  existing  faeilities  are  afforded  by  the  post-office),  for  any  distance 
under  3,000  miles.  As  we  open  accounts  only  with  booksellers,  the  amount  must 
id  every  case,  without  exception,  accompany  the  order,  and  we  assume  no  risks  of 
the  mail,  either  on  the  money  or  on  the  books;  and  as  we  deal  only  in  our  own 
publications,  we  can  Bupply  no  others.  Oentiemen  desirous  of  pOfOaMing  will, 
therefore,  hud  it  more  advantageous  to  deal  with  the  nearest  booksellers  whenever 
practicable. 

BLANCHARD  &  LEA. 

pKiLiDtLm!*,  September,  1S59. 

%*  Wo  have  now  ready  u  new  edition  of  our  Illustrated  Catalogue  of  Medical 
and  Scientific  1'ublications,  forming  an  octavo  pamphlet  of  SO  large  pages,  containing 
specimens  of  illustrations,  notices  of  the  medical  press,  &c.  Ac.  It  baa  been  pre- 
pared without  regard  to  expense,  and  will  be  found  one  of  the  handsomest  specimens 
of  typographical  execution  as  yet  presented  in  this  country.  Copies  will  be  sent  to 
any  address,  by  mail,  free  of  postage,  on  receipt  of  nine  cents  iu  stamps. 

Catalogues  of  our  numerous  publications  in  miscellaneous  and  educational  litera- 
ture forwarded  on  application. 

ry  The  «i!r n  <>(  phjakfcM  ]•  aansaMly  solicited  10  the  following  imniirwoi  new  work* 

■ml  ni-w  cilm.ius,  jupI  istutd  or  nearly  ready: — 

Ruclmill  end  Tufco  on  Insanity See  page  4 

Bird  on  Urmarj  'BafMiU "4 

Condi*  an  Diseases  of  Children "8 

Dickooii's  Elements  uf  Medicine, "10 

Dalloo's  Human  Physiology "II 

KricWn's  System  of  Surgery, "         14 

Pomes'  Manual  of  Cbeimatry,        .                "14 

Flint  on  ihe.  HcaH "IS 

Groan's  System  or  Surgery  (now  ready) "        IB 

Oray'«  AnHuuiV.   I>t-T.i:ri|inve  mul  r?j.gn-»l,                  .....  "11 

lUberslion  on  flliWMlMi  y  I  mini "17 

Hamilton  cm  Fciu-mref  mid  Di-lomlimis, "IS 

Meigs  ou  Diseases  of  Women,          ....                           ...  "SI 

llorland  on  ihe  Urinary  Organs, "83 

Fairish'*  Practical  Pharmacy it-,    fifi 

Riiiirdaud  llunK.-r.ia  Venereal "        9fl 

Siille'n  Ti,.  .  .  Kadin  .  "      27 

Taylor  oa  Poisuna, .       .  "20 

W.i>.ii'>  Praetio*  of  Physic "30 

Wilson's  Human  Analnmy, .  "        31 

Weal  on  Diseases  of  Women,  "33 


TWO  MEDICAL  PERIODICALS,  FREE  OF  POSTAGE, 

Containing  aver  Fifteen  Hundred  large  octavo  |i>gea, 

FOR  FIVE   DOLLARS   PER   AKT*%  TI. 

THE  AMERICAN  JOURNAL  OF  TUB  MEDICAL  SCIENCES,  «ubjc«to 

postage,  when  not  paid  for  in  advance,         •         •        -         -        -        ■         -$500 

THE  MEDICAL  NEWS  AND  LIBRARY,  invariably  in  advance,      ■        -      1  00 
or,  i'itu  periodicals  mailed,  iiei  or  rosxaoi,  for  Five  Dollars  remitted 
in  ad  van  oe. 

THE  AMERICAN  JOURNALOK  THE  MEDICAL  SCIENCES, 
Editbd  it  ISAAC  HAY8,  M.  !>., 

II  on  111  l-lied  Quarterly,  on  lae  firs!  ol  Jiuiuary,  April,  July,  and  October.     Ka.'h  number  contain 
sro  hundred  and  eighty  large   octavo  pages,  handsomely  and  appropriately   illustrated, 
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under  the  control  of  the  present  editor  for  mui 
lung  period,  ii  his  maintained  its  position  in  id, 

mui  iilir-i.j.  mid  has  rei-eiveil  the  cordial  -upporl 


than  ■  quarter  ol  ■  century.     TblotigaoU' 

iod,  it  his  maintained  its  position  in  the  highe-t  rank  of  medical  periodicals  both  si  ii 

tEe  entire  profeMIoj In-  I try      Until 


profession  jii  ihi*  country 
irge  Dumber  ol  the  most  distinguished  names  of  the  pro- 
fession ill  every  -cttir.il  ul  ibe  United  Slates,  reioloring  the  department  devoted  lo 

ORIGINAL    COMMUNICATIONS 

lull  of  varied  and  important  mailer,  of  great  interest  to  all  practitioner!. 

At  the  aim  oflhe  Journal,  however,  IB  to  combine  the  advantages  presented  by  all  the  different 
varieties  ol  periodical*,  in  lis 

REYIEW    DEPARTMENT 

■  ill  be  found  extended  and  impartial  reviews  of  all  important  new  works,  presenting  subjects  til 
novelty  and  interest)  together  with  very  numerous 

BIBLIOGRAPHICAL    NOTICES, 

including  nearly  all  the  medicnl  publications  or'ilie  diiy,  both  in  tin-  country  andOrcni  Britain,  wui 

QUARTERLY  SUMMARY, 

Being  n  very  full  and  complete  abstract,  methodically  arranged,  of  the 

l«PK01E»ESTS  ISD  DISCOVERIES  III  TUB  IEDICIL  SCIENCES. 

This  deparlmenl  of  the  Journal,  »  important  to  the  practising  phyMciao,  t-  the  object  uleapaoM 
care  on  the  part  of  the  editor.  1)  is  clarified  nnd  arranged  under  diflereni  beads,  (bus  bciluMuif 
the  researches  of  Ibe  reader  in  pursuit  of  particular  MflqMM,  and  will  be  round  to  present  a  very 
full  and  accurate  dieesi  ol  ail  obser  rations,  discoveries,  and  invent  ion;  recorded  in  every  briinrk  oi 
medioa!  science.  The  very  eilensive  arrangements  of  the  publishers  are  such  a*  lo  nflord  to  the 
editor  complete  materials  lor  Ihi*  purpose,  us.  he  not  only  regularly  receive* 

ALL  THE  AMERICAN  MEDICAL  AND  SCIENTIFIC  PERIODICALS, 

hut  also  twenty  or  thirty  of  Ihe  more  important  Journals  issued  in  Gresl  Britain  andon  Ibe  Cooll- 
neol,  thus  entiling  luni  to  present   in  n  cimventcnl  compass  n  thorough  and  complete  nlwtracl  of 
everything  interesting  or  iniporlanl  1 1 . 1  he  physician  occurring  in  any  pnrl  ul  I  be  .■ivihzerl  world. 
To  Iheii  old  subscribe™,  many  of  whom  have  been  on  Iheir  list  for  twenty  or  thirty  years,  Ih- 

Enhlishers  feel  thin  no  protni-es  for  the  liilnrc  nre  necessary;  bin  those  ~>—  —-■ •  -«- 
rsl  lime  to  aubscribe,  can  rest  assured  that  no  exertion  will  be  spared  tt 
the  high  position  which  it  has  occupied  for  bo  long  a  period. 
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without  expense,  many  works  of  tin-  h.glie-l  chiracirr  anil   practical  value,  such  as  "  Walnon's 
Practice,"  "Todd  «"d   Bowman's  Physiology, "  •■  Miigamne  9  Surgery,"  "West  on  ('hildren 
■■  West  on  Females,  )'arl  I  ,"  &c. 

While  in  the  number  for  January,  1858,  was  commenced  a  new  and  highly  important  wort, 
HABERSHON  ON  DISEASES  OF  THE  ALIMENTARY  CANAL, 
which  will  be  completed  during  1S5B. 

Il  will  In.'  seen  that  lliis  Ireslise  covers  the  whole  ground  ol"  affection*  of  the  Digestive  OrjraDn 

which  furnish  so  very  lnrBe  n  port il  ilie  daily  practice  i.t  Ibe  physician      The  author'-  position 

1.1  Guy's  Hospital,  Bud  the  fuel  llml  tile  work  ha-  .inly  |il-l  apin-tiri-ii  in   L"lluon,  are  suifit-iriit  sriiiir- 
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•i-il!  always  receive  it  free  of  postage. 

Ke.mitlances.il  subscriptions  can  be  mailed  at  our  risk,  when  aeeniSeate  is  taken  from  tec  Fotl- 
niBster  that  the  mocty  is  duly  inclosed  and  forwarded. 
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AND   SCIENTIFIC    PUBLICATIONS. 
ALLEN   (J.    M.l,    M.  D., 

Pmfeeaor  of  Anatomy  in  the  Peaniylvanit  Medietl  Cullege,  Aa. 

THE  PRACTICAL  ANATOMIST;  or,  The  Student's  Guide  iii  the  Dissecting- 

ROOM.     Wild  20ti  illustration*.     In  oao  bUdMMa  Fojll  UoM.  volume,  of  over  600  puges,  lea- 
ther.   »aas. 
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course  of  iiaasotioai  in  ■  clearer  and  more  available  form  for  pNOtfoal  use,  than  hi 
;i,iuui|pl]-hc[l      The  chapter*  follow  each  ulher  in  I  lie  order  in  which  dii-jcciions  m 
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ABEL  IF.   A.),    F.C.S.   AND   C.    L.    BLOXAM. 
HANDBOOK  OF  CHEMISTRY,  Theoretical,  Practical,  and  Twbniod;  with  a 

!t CauhOory  Preface  by  I'r,  HoratANN.    In  one  large  octavo  Volume,  eilra  cloth,  of  (362 


.1. 1  ...,.,;.,„ 

A  PRACTICAL  TREATISE  ON  THE  DISEASES  PECULIAR  TO  WOMEN. 

Illustrated  by  Oases  derived  (rum  Hospital  and  Private  Practice.  Third  American,  Irom  the  Third 
aud  nviard  London  edition.     In  one  octavo  volume,  eilra  cloth,  oi  S^8  page*.     (3  00, 
The  BMH  useful  practical  wnr«  on  the  tsh|cct  in  I     TtM  tM  "We,  ai 
[he  Eoeliah  language.  — Sane*  Mid    awl  #■•(.    end  practical,  work 


:::;:■;;.:' 


ARNOTT   INEILLI,  M.  O. 

ELEMENTS    OK    PHYSICS;    or  Natural  Philosophy,  General  and  Medio*!. 

Written  lor  universal  uw,  in  plain  or  mil  I-  technical  language.     A  new  edition,  by  U*ac  H>Ya, 

M.  O.     Oomylete   til  otic   octavo  voli.in-,    .-ulliec,  ..I    I->l  [■ :.«■■-,  W'.ll.    aJKim  [wm  luinilred  lllusire- 

lioas.    S3  SO. 

BUDD  (QEORQE),  M.  D.,  F.  R.  »., 

Professor  .,(  Medicine  in  Kini'i  College,  London. 

ON    DISEASES   OF   THE   LIVER.      Third    American,  from    the   third   and 

enlarged  London  edition.     In  one  very  btmd»on*o  m-iavo  volume,  eitra  cloth,  with  four  beauti- 
fully colored  plates,  and  numerous  wood-cuts,     pp.  500.     A3  00. 
H>i  (airly  run  bin  tied  Ibf  itself  a  place  aiming  the    Is  aot  perceptibly  changed,  in*  hi.... 
a^Fa"iif»«<dua-Calr.f<j™K,  July.'loM.  '  M*  A  awgreaa  Bf  ssodm  Mlaaea.    if!','  "e  '"'■ 

Dr.  Band'*  Treatise  on  Pi.eatra  (1f  ih.  l.iret  i.    •"JJJ'J'BS  "r  ,h* *-•'"  'n  sny  language.- 
u.m  a  standard  work  In  Medical  Ulera.u.e,  and  dnr.  ;  *■"■*"•  «"<  Tim.,  anJ  fj»,.i„,  Ja.e  tt,  Ie6?. 
ma  tae  intervals  which  have  elapsed  between  Ihe        Thit  wnta,aow  lha  standard  Iwuk  of  rclareaae  o 

■uceeiilveodltioni,theantli"rt.»e.ii^..'|"""le I"     tl.e  diseases  ..(  whii'h   .1  Irrata,  hat  liecn  carefully 

the  text  the  m.»l  ■inking  nnvcllies  winch  have  .'hi-     rensed,  ....I  ,.:..,)■  ,.c-  illuiim •  ■><  the  vlei—  A 

ractcrlicO  Ihe  receul  un-srcus  i  :ii'|>iiu-  I'll)  ....[...y     tlir  learseil  auli.i.i   ..1.1-0  in   the   present  edit. 
and  pathology;  so  that  although  Hie  UK  >if  the  bunk     Until*  ^-urttrfy  Jeutit.il,  Aug.  tea? 


ON   THE   ORGANIC  DISEASES   AND   FUNCTIONAL  DISORDERS  OF 

THE  STOMACH,     In  one  neat  ociavo  volume,  extra  cloth.     SI  50. 
Prcim  tao  h I* h  ppaWBa  ncap.ed  by  [)r    lludi)  aa    ityla,  tl 
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BUCKNILL  U.  C>,  M.  D., 

DANIEL   H.  TUKE,    M.  D., 

Visiting  Medio.]  Ulacer  to  the  Ynrli  Retreat. 

A  MANUAL  OF    PSYCHOLOGICAL   MEDICINE;    contain!  tip  the  History, 

Nosology,  Description,  Statistics,  DtHMM.  Pothokmv,  and  Treatment  of  INSANITY.  Will 
aPlnte.  In  on.- handsome  ociaiio  volume,  of  536  pages.  MOO.  iJ»*i  laiud,  1SS8  ) 
The  increase  ol  menial  disease  in  its  various  lorm-.  and  [he  difficult  questions  lo  which  il  i; 
constantly  wiving  ri-c.  reader  the  subject  one  or"  daily  enhanced  interest,  requiring  on  the  port  of 
the  physician  u  .-< . n -nin r I y  irrciHT  familiariiy  with  this,  the  most  rx-rplexini;  branch  of  hi*  profes- 
sion. At  the  Fame  time  there  has  been  lor  some  year*  no  work  aoce-sihle  in  this  country,  present- 
ing the  results  of  recent  investigations  in  the  Diagnosis  and  Prognosis  of  Insanity,  and  the  greatly 
improved  meihm(«  of  ircaimeut  which  have  done  so  much  in  alleviating  the  condition  or  restoring 
the  health  of  the  insane.  To  fill  this  vacancy  the  publishers  present  tl 
Ihe  distinguished  reputalion  and  experience  of  ihe  authors:  wilt  entitle  il  t 
of  belli  student  and  practitioner.  Its  scope  may  be  gathered  from  the  declaration  o 
that  "their  ami  ha*  been  lo  supply  a  tent  book  which  may  serve  as  a  guide  IB  the 
h  knowledge,  sufficiently  elementary  tu  lie  adapiei"  ■-  ■* 


it  a!  once  lo  the  coiifidenc 


views  and  eiplici 
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ERCU- 


BENNETT   (J.    HUGHES),    M.D.,    F.  R.  S.  E.. 
Professor  of  Clinical  Medicine  In  the  University  of  Edinburgh,  *i 

THE  PATHOLOGY  AND  TREATMENT  OF  PULMONARY  TUB! 

LOSIS.  and  on  the  Local  Medication  of  Phnrvngeal  and  Laryngeal  IVen-es  I'reuiiently  mistaken 
for  or  assoemted  with,  Phthisis.     One  vol.  8vo.,eilra  clolh',  wilb  wood-cuts,    pp.  130.     tl  SO, 

BENNETT   (HENRY),  M  .  D. 
A  PRACTICAL  TREATISE   ON   INFLAMMATION  OF  THE  UTERUS, 

ITS  CERVIX  AND  APPENDAGES,  and  on  [la  inection  wilh  Purine  Disease.     New  and 

A  REVIEW  OF  THE  PRESENT  STATE  OF  UTER[NE   PATHOLOGY. 

8vo.,  75  pages,  flexible  clolh,  50  cents. 


BIRD  (QOLDING),  A.  M.,  M.  D.,  Ac. 
URINARY     DEPOSITS:     THEIR     DIAGNOSIS,    PATHOLOGY,    AND 

THERArFJlTUAl.  1NI'1IMTI<»N*.  Edited  lv  Enm™  Lloyd  Birbett.  M.  P.  A  new 
A  me  rim  n,  from  Ihe  nfih  and  enlarged  London  edition.  WilA  eighty  iliu-ir.iions  on  wood.  Inoae 
handsome  oclavo  volume,  of  a  lout  -100  page*,  extra  cloth.     S3  UU,     (JVoi»  ReoJy,  June,  1830.) 

The  dentil  of  Dr.  Bird  haj>  rendered  it  necessary  I"  entrust  Ihe  revision  of  the  present  edition  to 
other  band*,  and  in  his  performance  of  the  duty  ilm-  devolving  on  him.  Llr.  Blrkelt  ha-  sedulously 
endeavored  to  carry  out  ihe  minor'*  olnii  I'v  niirodn.'Mn;  such  new  matter  and  modification*  of 
the  lext  a*  the  progress  of  science  has  called  for.  Notwithstanding;  the  uliiio-t  care  lo  keep  the 
work  within  a  rens,.iiat.le  cum  pa-*,  ih-s,!  addition*  have  resulted  in  a  considerable  enlargement 

Il  is,  therefore,  hoped  thai  it  will  be  found  fully  up  lo  the  present  nondili f  Ihe  subject,  and  ih.t 

ihe  reputation  of  Ihe  volume  as  a  dear,  eoinpiHi-.  mid  e js-ndum-  in  initial,  will  lie  fully  maintained. 

Itean  scarcely  he  necessary  for  as  In  sayanj-thinir  1  snrr  ircretion,  which  have  cnntrihuied  so  roach  Ic 
..(  tli-  hit  us  in'  111  I-  well -tie  ■mi  'fir.ui.i-.  willed  ■„       i,«    iner-,i.c.   .if  „n,   ili„„iT,,.i,e   powers,  and  to  Ihe 

til  Hi  of  111  use  in  Ml.  il  ei.fiie.il  .,[,,   .- H il  rf!»:if'-|ie«  I  ;i,'illl,-  reie.ure-s.-  Till  firilij*.  ml  Firriic*  tftHl- 

regarding  the  phjralalofT  "nd  ptiholofj  of  the  un-  \  OHrmgttml  flioiew. 


BOWMAN  (JOHN   E.l,  M.  D. 
PRACTICAL    HANDBOOK    OF    MEDICAL    CHEMISTRY.     Second  Atne- 

rieon.from  the  third  and  revised  I'lnt-l-h  Ed n       In  one  Deal  volume,  royal  12mi.i.,  eitra  -ioth, 

withintmerouailli.alratiooa.     pp.288.     SI  25. 

INTRODUCTION  TO  PRACTICAL  OHK.MISTRY,  INCLUDING  ANA- 
LYSIS Second  Ameiieiin.  from  [lie  second  and  revised  London  edition.  With  numerous  illit>- 
nation*.    In  one  neat  vol.,  royal  [Vino.,  extra  ninth,     pp.  .loll     Si  25. 

BEA1.F.  ON   THK   LAWS"  OP    H^KAf.THW  RE- 


T  MIND  AND  BODY. 


BUSHNAN'S  PHYBl»)LOGV  OF  ANIMAL  AND 
VF.GKTaHLE  LIFK;  s  Pc.polar  Trenti.e  mi  tl.e 
r»ssMllsa  and  Phenomena  of   tjrs/snh-    Uf*.      In 

Mil  Inst  rations,     pp.lfcH.     BU  cents. 


BLTKLKB  ON'  TDEKTIOLOOY,  PATHOLOGY, 
AMI  TRKATMIN!  1 1  [■  I  1 1  r  1 1 .  i  B  K I '  N  CJI  i 
Tift  AND  RHKVMATIC  PNEUMONIA,  [1 
oncSvn,  rntume,  extra  clnth.    pp.  140.    Stan. 

Bi.tuiD   and   urine  (Manuals  o\i     bv 

J-  "IN      WILLIAM     IJRIFFIT1I,     'i       (IWt.1 
HI'IKSK.   AND    ALFRED    MAKKW1CK.      *>"! 
Ihiei    vi.liotie,    royal     l-Jino,,    extra    olnia,    Wiia 
plates,    pp.490.     113$. 
BRODIE'B   CLINICAL  LECTURES   Off  CPR- 


I    SCIENTIFIC    PUBLICA 
BARCLAY  (A.  W.)    M.  O 
A  MANUAL  OF  MEDICAL  DIAGNOSIS)    being  nn  Analysis  of  the  Signs 

and  Symptom*  of  Uieease.     In  one  ueai  octavo  volume,  <.-xirarlnili,  olWl  page*.    |2  Of"      " 
tBVrt,juit  intuit.) 

Of  troika  exclaaively  drtntnd  to  tMi  inipnrtant    dnfipknry,  [i 
brnneli,  nur  tirni"  KWW     Tut  nik  u(  i 

piMlfrrrrO  u  rrnnl  liviir  upon  u«.    III.  H-irciny ,  I'r «p|ir [,.,„       Il-i.  i.n  n.'rr  Hi-nr,.!,   I.,    i. ,.!.,. 

Iljvinr  m-l-uiui-il.  for  J.    I. .HE    |..T i,.,l.  Ilir    ,„>■ I      iv,. [1    IN  ir,, hi  Illy,  mid    ill    « I  mil  [ill  ill.    [.,    |,r.li.|m  il. 

Mwlinal  Rngnti.r  at  9t    Qaurn'a  H...|ni»l,  pot-    ■mniitei^fedndbupiiw'T..— Briti'j*  W«i/.  Jg»nm/, 
■r««  ulTinM^cn  (,.r  mrrrct  oWrvation  «nd  rrll-     Pn.t,  IBS?, 

llilrronrh.i1.|1(,i— "" 

wUetlMnlkllai 

....iriiiutiird  iho  i  _      . 

I»"lvr  thou  Mad  |ML(enU,  nail  by  hi!  dilige 

■ 


<rr<  it.  m   thn  pIMtltlon.    , 
onaiaitd;  but,  .(  the  niinir  linn-.  «-  w.hiIiI  MMi 
IHHiI  nor  MIWi  tiptclally  the  yuunger  unrl, 
rem]  UtDfOI ..'..:■  I]  I]  i|,-  ,;■*,!/,■  nro I 


Kla"y''io 
We  hop*  the  Tiituni"  * 

it' -if     \"  .    W]i\    Mi'V.  r.-Srn.  r.llh- 

thc  dally  aiaai-     ful  miiiIj  of  in  pBgr.a.— fiadanm.  Laam,  Mar.  'W. 

!i'i"il'.-7ui" 


Tu  j.v. 


■  .11,  J.  n.,1  8ntf,  .tout,,.,  Mm 


k.11.1  III. I 


BARLOW   (GEORGE  H.l,   M.  D. 
Phyilcian  to  Guy'.  Hoipiul,  London.  k.e. 

A  MANUAL  OF  THK  PRACTICE  OK  MEDICINE      With  Additions  by  D. 

F.  Condu,  M.  D„»nihorol'»A  PwlktJ  Trratine  on  Dixeajieti  of  Children,"  &o.     In  oi 

aome  oclavo  volume,  .ealhor,  of  over  HOT)  paae*.     S3  73. 

We  taeornroend  Dr.  Barlow'.  M.r.n.1  in  Iht  w«.m-    will  tie  fii.nd_h.Tdlr  htf*  M*M  to  (he  IIIW IMIIjll 

tivr  li.nl  l.riiu.ni  iH-ri.iini  K.  c. mo II  it,  .ad  kavt 
found  II  riant,  rutin  j  He ,  practical,  and  mr.l       I[  II 


■■ [..'■"^vi'.'rr.1";;'! 


BARTLETT  (ELI5HA),  M.  D. 
THE   HISTORY,  DIAGNOSIS,   AND  TREATMENT  OF  THE   FEVERS 

OF  THE  UNITED  STATES.     A  new  and  roviaed  edition.     Bv  Atvotrzo  Cla««,  M   FJ  ,  Prof, 

of  Pa(hol.»rv  and  Praeucnl  Medicine  in  ibe  N.  V    CMhaaa]  oJ   I'Iiv-i.i.ki.  and   Surgeon*,  ice.     la 

one  ooiavo  volume,  of  *n  hundred  page*,  eiirn  clolh.    Price  Si  00. 

Il  II  till  Im.t  frock  on  favur.  which  ha.  emanated  ,  lo«y.  Hi.  anuoUlliiaf  a.kl  much  In  thr  iulnr-.l  (| 
from  Iht  Amrrn-an  pr«a  and  thapfeaenleiiinil  km  thr  wi»t,and  bavc  l>rua(ht  il  will  ap  t.i  Hie  miaill- 
rnrnriiUy  nvml.-.l    I.iiin.l!    ol    il'    ■ '.-I-      I  loll    l.f  lilt    .iir„,„  .,    ,t    cil.toal    till-    prr.nril    .In- 

inc.  ap.it,  Ike  anhietl  in  Ike  Old  •  -!  New  Wornl,  a.,    in  r.,„.,i  .,.,  tin.  .1...  ,.(  a.«w«._  jt..(.,nt  Mi  J. 
that  n.r  dMUU>n»dTU««d  aici'iiweht  *•«■■  tu  Uie    ««.( .s..«   j.smal.M.i.  IMJ. 
I.tril  .l.ir  la   the   jKogtm  ,.f  Ihit  dupatlinrnl  of,      ti  ]a  a  work  a 
Mwlic.lSftcafB.— L,*3e»MU.  ri-vJa-JOai.il.,    BMltalB,n|t  mB,' 

•  l.-ul  Utnnr.till,  hi(li  Him'    ,1.  III.  I    .ill.  1 1.  , 

1 jmln  tit  nuprrvi.i.n  uf  1'r.f    A.  Cloth,  a  (* 

tkman  who,  from  tiir  n.mi.  ■■!  hi.  .luilir.  mi.l  rur-    ran  pt.iititii 

tkc  la-ay  liitn.-.l'  anil  .lillii'iiA  i|ilnll"III   ill   [i-HliM-     Surg    /oarav 

BROWN    (ISAAC    BAKER), 
Snnrcoa-Aecoaehcar  tuBi.  Uiry'.  H<Hu>ital,a;e. 

ON  SOME  DISEASES  OF  WOMEN  ADMITTING  OF  SURGICAL  TREAT- 

MENT.     Wilh  handsome  ilUiaimion*.     OootoI.  8vo„  extra  eloih,  pp  27".     SI  60. 
Mr   Hr,,-ni...-.ri.r,lfiirSimwlf  •  kith  tepala-    aad  tnai.t  thn  HtCfui  .<t...ii.ir.  ..r  .... 

anatBiatlaalAWkldl  la »rt  i-.  ..'iml,  ,yt,)«t  "^   _  .*"'.„  .*"' 

Weeanw.l)  »i>  ''M,,.>v,,tt;  thm  ii  iiaattapiittiuii       """' 

addition   lo  oh.I-tFif.l    lltnr.iurrj       Tha  uperall»  V' 

■  uiimiiini  -ii.,    ■  i,    Htowad.-  '•"■ 


I  LEA'S    MEDICAL 

CARPENTER  (WILLIAM    B.),  M.  D.,  F.  R.  S-,  tc, 

Examiner  In  Physiology  and  Comparative  Anulomy  in  the  University  of  London. 

PRINCIPLES  OF  HUMAN  PHYSIOLOGY;  with  their  chief  applications  to 

Psychology,  Polholoev,  Therapeutics,  Hveiene,  nnd  Forcn-ic  Medioine.  A  new  American,  from 
the  lasi  and  revise!  London  edition.    Willi  nearly  three  hundred  illu-lrations.    Edited,  wilh  addi- 
tions, by  F  banc's  Gurnet  Smith,  M.  I) ,  Professor  of  the  liwtiltile*  of  Medicine  in  the  Pennsyl- 
vania Medical  College,  fen.    [n  one  vtrv  larjte  and  beautiful  octavo  volume,  ot  about  nine  hundred 
large  pages,  handsomely  printed  and  slmngty  hound  in  leather,  with  raised  bands.     »4  28. 
[n  lhe  prepnriiliori  of  taaal  new  edition,  the  author  has  spared  no  labor  To  render  il,  a-  heretofore, 
a  complete  and  lucid  exposition  of  tin-  b.m   advanced  con  it  il  ion  of  its  important  subject.     The 
ammiDl  of  llie  add  it  ion-  n-'|nii--,J  in  cili-ci  mi-  object  thoroiiif  hly.  joined  to  [be  former  largv  siae  ol 
I  tie  volume,  presenting  ohjeeiion.  in-mi;  in 'in  the  on  v.  ii.-lily  bulk  of  lhe  work,  he  has  omitted  all 
tlMWC  portion."  not  Wiring  directly  upon  Hmaan  Physioloot,  designing  (p  incorporate  them  in 
bit-  forthcoming  Treatise  on  IIiiik.l  Physiology.     As  a  full  and  accurate  teii-bonlr  on  the  Phy- 
siology of  Man,  (he  wort  in   iia  prasonl  oaadilioB:  then-lore  presents  even  greater  claims  upoa 
the  student  and  physician  than  those  which  have  heretofore  »™  lor  n  ilic  very  wide  sod  distin- 
guished favor  which  it  has  so  long  enjoyed.     The  nililiimn*  of  Prof  Smith  will  be  found  to  supply 
whatever  may  have  been  wanting  to  the  American  student,  while  the  iuiroduclion  of  many  new 
illuslraiions,  and  the  limit  careful  mechanical  execution,  render  the  volume  one  of  lhe  most  at- 
tractive as  yvt  issued. 

For  upwards  of  thirteen  years  Dr.  Carpenter's  |  To  eulogize  this  great  wort  would  be  superfluous 
work  liss  been  considered  by  the  profession  gene-  Wo  should  observe,  however,  that  iu  this  cdiiius 
rally, both  la  this  countrysad  Englnnd,ns  lhe  mosl  the  author  tin  remodelled  a  large  portion  of  the 
valuable  compendium  on  the  subject  of  physiology  former,  nod  the  editor  has  added  mack  matter  of  in- 
in  oar  language.  This  distinction  It  owes  t..  tin-  nigh  'tun,  .-specially  in  the  form  of  illustrations.  Wl 
attainments  and  an  wearied  indaitry  of  its  accom-  mar  coiiliilcnllv  recommend  it  as  the  moat  complete 
pliBhed  author.  Thepresentedition  (Which,  like  the  work  on  Human  Physiology  is  our  language  — 
Is ii  American  one,  was  prepared  by  the  author  him-    .Vomsuni  Mtd.  and  Surg.  Journal. 

;:,;,;.).;1",:1|;/:I  ■  ■■■■' vV "';',', "    Th*nio«  c™j;l*,e  w»rl[  °» •** •-■<»«  »<•«< 

hardly  .ay,  in  conceding  thisbrlef  notice,  that  while  |  !■»»»*••-■*«.  ««'■■'«••■' ■ 

the  work  is  indi.p.nssl.Te  1"  every  student  of  medi-        The  moat  complete  work  now  extant  in  one  Ian- 

cine  in  this  couriirv.  II  will  >i y  rrp.iv  inr  prne.li-    g"age._,Y   0.  Mid.  fl.gi.ur, 

tinner  for  its  perusal  by  the  in  teres  land  value  of  lis 


Tnr  its  perusal  by  the  interest  and  \ 
ts.— Belle*  Jilt  J.  aarf  Surf.  Joans 


vl  by  all 


This  Is  a  stands  r  I  u-..rK_-.-ir  t.-il  .in. ok  usv-  ..,  ... 

It  has  pasicil   Ilinmrli   si-i'enl   i-uilioii.   in  i.olrr   to        The  pn 
keep  pace  with  the  rapidly  growing  soienceof  I'liy-     hi  KoiMi.i 


"-L^dZi 

e  language  on  this  ex- 

iCST*  ° 

this  branch  of  science. 

ion  of  tins  country,  and   perhaps  also 

medical  schools,  a 


The  moat  complete  exposition  of  physiology  whieh  !  any  work'n  any"  deparUaeut  of  medieat  science 

Thegrestest,  the  most  reliable.and  the  heal  hook     ; 
un   the   sobject  which   we   know  of  in   the  English    perum]    will   be  of    infinite    service   in    sdvuncmi 
laugnagr.— £ki*omo]>i.  |  physiological  seleuee— Okie  Mid .  ami  ,s»fg.  Jm™. 


PRINCIPLES  OF  COMPARATIVE  PHYSI0I.0GY.     Ne»  Anrerit.ii,  from 

the  Fourth  and  Revised  London  edition.  In  one  large  nnd  h  nnd  some  octavo  volume,  wilb  o'er 
three  hundred  beautiful  illustrations,  pp.  752.  Estra  clolh,  W  80;  leather,  raised  bands,  *3  S5. 
I  in  the  appearance  of  this  work  has  been  caused  hy  the  very  thorough 
h  il  has  undergone  at  the  hnnds  of  the  nutlior.  nnd  the  large  number 
lunrniioiiB  wiiicu  novo  been  prepared  fur  i(.  It  will,  therefore,  tie  found  almost  a  new 
d  fully  up  lo  the  day  in  every  department  of  the  subject,  rendering  it  a  reliable  teit-book 
-  -*  "tience.  Every  eti'orl  has  been  made  to  render  n-  t;  po- 
worthy  of  lis  exalted  reputation,  and  creditable  lo  the 


d  by  every  member  of  the  professi 
•nwiie  or  old,  lo  be  benefited  the 


..-  of  this  country. 

ot  only  be  read  but  thoroughly 
------aion.    Nnne 

sby^  Bnl 

language  lo  qualify  them  for  the  reception  and  com- 
prehension ni'  i  i  ire  ih.il y being  de- 

Without  pretending  to  it,  Ills  an  eneyslopedii 
the  subject,  socurale  and  complete  in  all  respect 

rrived — Ciilifi*   $aarUrl|> 


/..filrll. 


A  truly  magnificent  work-in  itself  a  perfect  phy- 
siological study.— Bunking')  Atllraet, 
This  work  stands  without  its  fellow.    It  is  one 


.....  ......  .,■        -.  r    ■ 

cessful  an  Issue  as  Dr.  Carpenter,  ft  ret 
its  production  n  physiologist  st  once  deepl 
the  labors  of  others    capable  of  taking   a 


material  has  bee*  brnaght,  from  the  Baoal  rsiiosi 
sources,  to  eonduce  toils  eonipleleneaa.  of  the  (acid- 
ity of  the  reasoning  il  contains,  nr  or  the  clearness 
of  language  in  which  the  whole  is  clothed.  No!  the 
profession  only,  (ml  (lie  siii-iitilic  world  al  large, 
mast  frel  deeply  indebted  lo  Dr.  Carpenter  for  tkis 
.reetwork.    It  in 


AND    SCIENTIFIC    P  U  BL1  CI  A  Tf  UN  8 


THE  MICROSCOPE  AND  ITS  REVELATIONS.     Wilt  an  Apptndu  con- 

-   D     '),  SMITH,  M.D 

e  Inrgc  aud  very 


suing  ihe  Apphcaiionaol  the  M  icn  >*oope  lo  Clinical  Medicine  A--c.      By  F.  U.  Smith,  M.D 

■  ■ lied i  thirty-four  !■« -■■ -' 


bund noo.il)  oelavo  vuliune,  of  734  pugc*,  ej 


Or  Carpenter  's  position  a*  n  MM Opbl  "ml  IlllfilllniWi  ami  bis  grent  experience  as  a  teacher, 

1 1 h i ci •- ■  ■  1 1 v  .j  utility  Hun  M  produce  whm  Ma  long  MM  tailed—  u  k I  tent-' k  mi  Hie  pnicncnl 

-e  »t  Ihe  microscope.     In  Ihe  prc-em  vol .-  hi-  nhj.ii   tin-  nceii.  u-  Maicd  in  hie  Prelacc,  >■  lo 


i  regard  lo  ihe  dm  of  hn  'toot*,'  which 
lh>  iun?i  c*r*'iiii-u  in  hit  work.ui*.  inioio-vopi-i,  wun  sucn  an  account  ol  111''  ob)rctr.  I«l-^ I  tilled  for 
hi-  aludy,  u«  in ik'"  qualify  bint  in  o<  .in  prebend  what  lip  observe-,  -ml  nni/tii  dm-  pre.  pare  nun  lo 
bcnelil  science,  whilst  expanding  mill  i-cfic-liiiiK  ni-  own  mind  :'  Thai  he  La*  suc.-rrd.-d  in  uivi.in- 
p.. -Inn*  tin.,  no  one  "cqimiuteii  wnh  hi-  previoua  Inborn  can  doubi. 

The  great  importance  of  ihe  miaragcapn  a-  ■  muni  of  diagnosis,  and  the  number  of  iniorosco- 
pi-ls  who  an-  an-o  phy- loans,  have  mducvd  ilic  American  pidiWiers,  with  ihe  milhor'j  approval,  lo 

add  an  Append  Ix,  carefully  prepared  liy  Proie-sor  Smiih,  im  ihe  applications  ol  ih -n  union  I  lo 

clinical  medicine,  together  with  an   account   of  American  Miem-iopc-,  their  I  H 

a  treasuries.     Tin-  portion  of  the  work  is  illu-irsird  wtih  iicaily  our  hundred  wood-cute,  and,  ii  It 
hoped.,  will  adapl  the  volume  ui.hi-  purliculurli:  In  Ihe  use  of  lb*  American  .Indent 

Every  tare  bus  been  inkeii  In  the  neebwlotu  Bleoull >f  th-  work,  which  if  eonMeiuIy  pre- 

•ruled  a*  ill  Hi'  rci-pecl  nlleiiur  In  (lie  choicest  prnduc e  nl    (he  London  |ire—. 

The  mode  in  which  ihe  auihor  hm-  executed  kil  inieiiiion-  ma)  lie  gut  he  red  i>imi  ih*  following 
-,«(«l«d  qDJQBfii  of  ihe 

CONTENTS, 
—History  ol  Ihe  Microscope.      Ctur.   L   Opiual   Principle,  ,.|   i|„.  HJOraapqpe 
..  .       (I.    Con-i  root  ion  of  ihe  Microscope.      Cuaf.  ill,    flmmnry  Apparatus.     Ctut.  IV. 

MunngeuicHi  of  Hie  Microtcupe      U'air.  v.   Pnpiiruiion,  Mouniiiia,  nuil  (I'liei'ium  ol  ULiei-u. 

CHAr.  VI.  Micr pic  Form*  oi  7m it  L  ■■  iai   1*11.  Uisb«tOnph«aa> 

una.     Ch.p.  VIII.  1'hairiogiouie  Plain..     Chat.  IX    Miem-.npn  Korm.  oi  A. nri.nl  file— I'm. 

loaoa — Anunaleulea.    CH*r.  X.  FuraminilrrB,  1'olyey.lina,  and  Spongw.     C«*f   XI.  Zmiphur-. 

L'a.c.  XII-    Kchjuodsriiialo.     BtW  Xlll,    Polyaoa   and  Compound  Tunisia.     OxaF    XlV. 

MolluteousAnlmali  Generally.     Cn»p. KV.  AtmuluM.     Cllf.  JEW.  C™*la«a.     L'mr  HVII. 

laaeCU  and  Armibuida.     Vmr  XVIII.  Verleliralei)  Animalt.    Cur.  XIX.  AmUoOImm  ol  Ihe 

HiWOWope to Opoicff,     Cmi-   XX.   Innignnie  or  Mineral  Kingdom— I'olnriMiion.     Attismx, 

Mi.Ti.-.vpe  an  a  means  ol  nia||liuiie    lllJilliUM — lilomeopM  of  Anwrieaii  Manuiaclure. 


Tlin.e  whii  are  airquaiolod  Willi  I)r.   Carnwilei'a    imliHl  wnrk.tha  aUilllioea  br  Klof.  Snillh 

■nrimu  wmiui  M  Aabai  - itivr  claim  upim  iha  prnfci   ' 

liajy,  will  (all  ^  uudiriitund  h.iw  »ii«a  ili.rc  m  k,i..w.     .inutil  am  lie  will  roc  el  re  Iholr 


.-'  fc,i,,w.     Buauai  am  ne  win  receive  moir  Bincr-ro  tnaa' 

irelion'     deed,  wa  kmiw  Ml  wlwra  die  •liidml  i.r  n 


liatjr,  wilKallr  under ltund  h.iw  eu.la  ■o.rc  M  k,i..w     .loulil  am 
ledge  ke  laahle  to  litmg  to  litnr  upim  ao  completion-     deed,  wa 

•lid  even  lliime  win.  Iiivr  iu.  |irevi_.n>  -.-■;■■     ■  ■    '  i.'lL  l.r.rini   up.n  nliy.ioli  ^ . 


will  Iwl  lbnnitaaee.it'  mf an. in  I i-.i  .ii  in  ele.r     .pp- i  ;   anil  rl.i.  ,n   nwir.  It  iwm  I 

and   annpla    lanauaaa— JUed.    Ttn.i   •••    tVaailH.     worm  lar  f.ral  M  Iho  ridmno  — taannll.    M-.(i.«V 
AJthwtgh   originally   aut  iBteaded  aa  a  Hrtetly  i  ««*•■•,  N«v.  la». 

ELEMENTS  (OR  MANUAL)  OF  PHYSIOLOGY,  INCLUDING    PHYSIO- 
LOGICAL ANATOMY      Second  American,  from  a  new  and  revi-ed  London  edition.     With 
one  bundled  and  uiuciy  illo-uaiioiia.     In  one  very  taandaonie  oetavo  voluiue,  loaiher,     pp.  $66. 
Id  00. 
In  publishing  the  flrrt  ediiinn  of  i ho-  work,  il-  lillr  *>■  allered  from  Ibal  ol  Ihe  London  Tolume, 

by  I  Ne  -id- i.mii  of  I  In-  w..rd  ■■  £■ enn"  lor  ibal  o(  •<  Manual,1-  mid  with  the  ami,. 

ihe  liilc  ol'  "  Kleuienin"  la  Mill  reiatned  aa  being  more  eapreaeive  of  Ibe  -.'ope  of  Ihe  ImilM 

bow  lier.ireil.i-  pnl.il,.    ii-,, . .  1.1  ii.. i  .1.,  . . .  IT, .  ■ . .  ,M  -hi  i,.'.     Hi-  mi  I'll  ,.,..!.*  i  .  <• ,..l  4..  bettri  tin 

p.  IkoaaUior.— B*Jf«lm  U'd^ial  JearnaJ.  '  Ihomaalraaof  thenUaualof  l)r   Car|Hnli 

la  kla  rnrraer  w.irka  it   wi.nlJ    aeern  that  ha  had     •*»*••*'■ 

■'—.'., i  ri, ■..,..:.*..    i r  pi — 1,1.      The  ih.i  an, .1  , ■■.-!■■  enoM  ul  mottn 

natiicc,  aa  it  weir,  nfU.e  wbola~JV.  I".    PUjalfilu—     - 
<nnii  a/  JMuraaa.  ,  laaguagi 

ay  TU!  rum  avraoR.     {Prifanng.) 

PRINCIPLES  OF   GENERAL    PHYSIOLOGY,    INCLUDING   ORGANIC 

CHKMISTHY  AND   HISTOLOGY.     Wilh  a  General  Ske(rh  nl   lha  Vegetable 
Kingdom      In  mi*  large  and  very  aandaone  octavo  volume,  wilh  -evertl  bundred  (lluairauucii. 
Tke  aohiei't  oigvaetal  pk y lob igy  having  been  umilled  in  Ihe  Uil  ednitionu  the  air  | 
paralivo  Phyaiology"  and  <•  Human  Physiology,"  he  ha»  undertaken  lo  prepare  n  volume  which 
.•ball  prci-eui  ii  more  ihorniighly  ami  fully  than  has  yet  beeo  aiiempicd,  and  winch  may  be  regarded 
ar.  an  inlroduction  to  hit  oilier  worko. 

A  PRIZE  ESSAY  ON  THE  USE  OP  ALCOHOLIC  LIQUORS  IN  HEALTH 

AND  DISEASE      New  edition,  wilh  ■  Preface  by  D.  F.  Connie,  M    V.,  and  e     ' 
-  '    worda.     In  mat  teal  l3ao  volume,  citra  cloth     pplTN.     30  ecu  i„. 


iher...,,.-,...,!  wfir.ofLlie  wboli—jV.  Y.\  PU-»lnli>gf,ja  ;me  roluma,  aataal  la  Hie  Biafllit 


CONDlE   (D.  F.i,    M.  D.,   1c. 

A  PRACTICAL  TREATISE  ON  THE  DISEASES  OF  CHILDREN.    Fifth 

edition,  revi-eil  mid  augmented.    Id  one  luree  volume,  Bvo.,  leather,  of  over  730  page*.  13  14. 

{Note  StaJf,  1839.] 

In  pr«*en(ing  a  new  and  revised  edition  ot  this  favorite  wort,  the  publishers  have  only  lo  ainie 
that  Ihe  n  ul  ho  r  ha?  endeavored  to  render  it  in  every  respect  "ncompleie  lad  r'j.iivi,  , 
toe  pathology  and  Iherepeutics  of  the  maladies  incident  la  the  earlier  stages  of  ciistenee — a  foil 
and  exact  account  -I  [lie  iiasMM  si  infancy  and  childhood."  To  aaoi  nipli-h  this  he  ha*  subjected 
tin-  whole  arark  ton  careful  and  IBWO«ad]  rt-v>-i<-->.  nwlttiM  a  con-iiirrat.lc  portion,  and  adding 
several  new  chapters.  In  Ibii  manner  I  It  hoped  that  an y  dclieieuoie*  wbirh  may  have  previously 
cm-led  bave  been  supplied,  thai  the  rwenl  labors  of  practitioners  and  obaerveis  have  been  tho- 
roughly incorporated,  ai'd  ihn!  in  every  j".int  Hie  work  will  ho  found  to  maintain  Ihe  h<gn  rvpuiatioa 
it  MM  enjoyed  as  a  complete  ami  thoroughly  pracxicaj  book  of  reierence  in  infantile  aSeoiiuo*. 

A  few  notices  ol  previous  edition?-  are  •  ubjoitu.-d. 
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Sur.iiT. 
One  of  thr  betl  wor 


»  M>dir*t  Autumn, 


■  - :■"■' 

uia/Jfi 


—Tlu  Stllkoicopi. 


—OMt  Mrdical  m 


B   tnglult   llltgUKlK 


nn   the  disease!   of  children   u    lit   H 

i'.1!iTd'  vi  at  ill  regard  it  id  that  light—M, 


■ 

'wurki'l'Di   C'li- 

■»i.!.d 

■       ■  ■ 

d  a  useful 

vorkf 

tn 

norntaitrU 

— N.  Y.  Mti    Tiwiss. 

irtii  edition  of  tli 

lanawMy  Mta- 

urine  the  i 

■  iace  Ihe  lust  edi- 

■ 
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'.■■■    mit ■ 

HmBoai  in  a* 

■  of  children  have  beet 

li.x.k 

v 

.1   ,.,   untie* 

ut lag  con 
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c.—B*jr*i«  *»« 

hi  pi  the  most  full  md  complete  work  aowht- 
,,.  |,r..iV.,i..nni-ih.e  United  Stateaj  indeed,  w* 
a)  m  the  K.tmli.ii  language.  It  n  vastly  ivpe- 
,rN..kt..fii.pre.lcce«i.ra.-r™«*»JM»w*J. 


CMRISTISON  (ROBERT), 

A  DISPENSATORY;  or,  Commentary 

■■uprising  tb«  Natural 


D.,  V.  P.  R.S.  E.,  Ac. 

the  Phannexopceittfl  of  Great  Britain 

United  Stioe-  ;  >:oiiiori-iiig  the  Natural  History,  Description,  Chemistry,  Pharmacy,  Ac- 
tions, Uses,  and  Doses  of  the  Amclea  of  the  Materia  Medics,  Second  edition,  revised  and  im- 
proved, with  ii  Suptaemeui  BDnlaining  '!">  moal  important  New  Remedies.  With  copious  Addi- 
lions,  and  two  hundred  and  thirteen  large  wo  oil -engraving?.  By  K.  E(tLCsnu>  (iitiFFlin,  M.  D. 
In  one  Very  large  and  handsome  oclnvu  volume,  leather,  raised  hand*,  of  over  1000  pages.  *3S0. 

COOPER  (BRANSBV   B.>,  F.  R.  S. 
LECTURES  ON  THE  PRINCIPLES   AND   PRACTICE  OP   SURGERY. 

In  one  very  large  octavo  volume,  extra  cloth,  of  750  pagea,    S3  00. 

COOPER    ON     n I S LOCATION'S    AND    FRAC- 

TURKSOK  THI-I  JDL.NTS  ■  ■  l-Miir.M.v  liu  ,>»m 
fl.  Coornn,  e    K.  s  ,  ,tv      will,  additional  m,- 


nran   edition.      i,-   i   ■■ 

"u"lN.l"in."i.  """'iV     Uffl1"1  ™ 

riml'l-'.K  ON  TBBANATOKY  and  diseases 

OF  Till:  KKUA^T.  witliLwellty-tve-MiMtdlane- 


iu  till  pi.  Ii 


THYMUS  BLAND. 


THB_0AO8B91«ATU»B  AM> 
PP-W 
ON  FEVKB.8:   THEIR  DIAGNOSIS, 


m.  by  O.  D  Miias,  M.  D.  Second  edition. 
iea  and  improved  In  one  large  volume,  oe- 
,  leather,  with  nnincruai  wood-cat.     pp.  7SU 


CARSON  (JOSEPH),  M.D., 
Profeaaor  of  Materia  Medica  and  Pharmacy  in  the  Univeritty  of  PeuiylTBJUa. 

SYNOPSIS  OF  THE  COURSE  OF  LECTURES  ON  MATERIA   MEDIC  A 

AND  PHARMACY,  delivered  in  (he  University  of  Penneylvnnia      Second  and  revised  edi- 
tion.    In  one  very  neat  octavo  volume,  extra  cloth,  ol  SOB  pagea      SI  50. 

CURLING    (T.     B.»,    F.  R.  S., 

A  PRACTICAL  TREATISE  ON  DISEASES  OF  THE  TESTIS,  SPERMA- 
TIC CORD,  AND  SCROTUM.     Second  American,  from  the  second  and  enlarree)  K     -" 
"M.     In  one  handsome  oclnvo  volume,  extra  doth,  with  numerous  il. titrations.,  pp.  4 


jam 


AND   SCIENTIFIC   PUBLICATIONS. 

CHURCHILL  (FLEETWOOD),  M.D.,  M.R.I.A, 
ON  THE  THEORY  AND  PRACTICE  OF   MIDWIFERY.      Edited,  with 

Nolnn  and  Addition*,  by  D.   Fmncis  Co.ndie,  M.  D.,  author  of  a  "Pmeliral  TrWlin  on  the 

Di-ea*es  of  Children,'' &c.     With   138  illu* 

tanner.     pp.610.     S3  00. 

T"  beatow  pmiir.mil  ItrM.fc  IhKt  haa  rcf-eivnu  incl 

mnilirid  approbation  would  lie  mpri  II  in  .in.    »\  r»"i 


..,.■'■ 


i   If  r 


Ih.'urtit  worthy  ■■<  k  favorable  r--.-nli"H  by  tin 
medical  public,  nni  ennfiitrnttv  aitmn  ilmi  Urn 
will  he  found  murk  more  an.  The  leolnrer,  Ibi 
■CUtWoMT,  and  Ihciludcnl.  may  all  liner  recoil  r> 
to  iu  pagea.  and  derive  frnai  tlmr  peru-al  ranrii  m- 

"<•■■'  I  li'-mi.- everviliins  r.-l.ilir.-  In  lli-.i. 

retii'fil  i, ii. I  |.ii,i-ii.-nl  midwifery.— OhMm  Qtwrlirly 


A  work  of  Tory  (tout  111 

confidently  r-i.' nil  In 

trleiinetltlrm 


'■vn'il  arid  boruelit  up  In  ili» 

-Ip.i.in.in  hi  nvery  impori„nr 
in  the  department  nf  mot  wi  lev 
ibTE-ctnrni,  anil  precision  «t  in 
wnh  the  great  imi " 

■  '    -'oilnbitr.   ■ 


.. .    .  form,  one  ..f  the  beat  If  Bill  the 

__  m- book  mi 

rhicb  «n  at  preacol    jioaacu   in   til"   Kiijfliih    Ii 
uage .-UnttUyJotrm it  ./ Af'ili'col  Srwi«. 


•  kill. 


r  leans  I    m,  nun  I    than    Ui.  Chnrchill'a   Prn 
*  idwilery .— Prori.r.al  MMical  ;»wj. 

Certainly,  in  nor  opinion,  the  ™iy  bent  v 
Ilia  Hbjcict  which  BXtUf_ir.  Y.  Animiui.  I  ^IM>VlH  JfeMtU 

IT    THE  SAME    UltTHOft,       jTiWlIf  PnWl'l  W  ] 

ON  THE  DISEASES  OF  INFANTS   AND  UHlU>RBH.     Stemd  Amerioan 

Edition,  revieed  md  enlarged  by  the  author,    Edited,  will,  Si«e»,  bv  W    V.  KiiTino,  M.  LI.     In 

one  large  and  hnndrome  volume,  extra  o.knh,  of  over  TIM  page>.     S3  00,  n 

hi  preparing  thin  Work  ■  Mood  time  fnr  the   American   preftaflOBi  I  he  author  baa  "pared  no 

labor  in  giving  il  a  very  thorough  rcviM..n,  iiilr.-hii'nig  aevenil  ■"»  chapter*,  iinil  rewriting  DIltM, 

while  every  portion  of' the  volume   hn  been  -objected  to  ■   tevero  acriltmy.     The  ■■! 

American  editor  have  been  directed  to  Mipplynig   .nob    ni;, mini  urn  relative  to  matte" 

to  this  country  a>  mieht   have   e-cuped  the  IttMlfM  "I  Hi"  aii'hor,   and  the  whole  I 

fore,  he  aalely  pronounced  one  of  the  mo«l  complete  work*  imi  the  MbjM  aoeewibte  I. 

riraJI  Profes.-iiin.     By  an  allemTi.ui  in   the  tito  of  the  pane,  lhe-r  very  eiten»ive  addition,   hnv- 

been  ncciimmodMi-ii  without  unduly  inirrenairuj  the -: 

Thla  work  contain  •  vial  amonnt  of  interrilihir     . 

natter,  which  [a  ao  well   an-mre.1  nj- 

Worried  that  the  booh  may  be  regarded 

elopo-rila  of  la  for  ma  Ii  in  apoo  the  •  utiRci  of  winch    to  the  author  i_. ...    . 

II  trrata.     II  ia  eerla.nly  alao  a  rwrnument  of  D>.      S«in>,  May.  JUS. 

Charohlll'aanll'iui  In.  in..iiim^Ii  an  llirre  ii         Aflei  thla  niati 

aolaaiaflaWorltapna  thru. v..—.  ..I  rlnl.li^ii  Willi     .  ..-    , 

tn  aaa  <|inited  from  in  It-  pane..  >n.l  .■■    ■ 
Irlbalion  ol  Iha  laaal  innortaaee  i.   ai 
Fnieiln  Mr^i.al  Ji.uriial,  for  ■»•  rnr*|iaar,  wlii-lj 
la  a«l  Italy  aol.eetl  —  Ul«  Lurrl,  Feb.  <W.  Itde. 
Availiaf  hlmielf  ofarery  freah  nuirpe  rrf  WftllM 
i  .   ti-.i,  wilh  kiaaee ~l 

Ihe  piaaenl  >Ute  of  mflieal  hwiwle-in  la  all  tlie 
aub.FCta  .>(  whieh  n  lr*BM|  aad  in  Ihn  eaJeavor  he 
ha  a,  we  (eel  Bound  to  aay,  beea  eminently  —  arena 
rnl.  Bralara  the  arhliNon  "'  m-re  ruan  oae  hundfd 
■ltd  thtl'y  uaiaa  of  mailer,  we  ohirrnr  <hal  eoll.e 
futlraly  nm/ainl  Itnpotunt  ehapli-r^MriiiBln.ilue-J. 

»1«:  on  paralyila.  typhlln,  phi a.-l»ren.a,  *r.. 

*c.     Aa  the  work  now. I -    ii  ,.    ■•-. 

lheOiaea.".iiie,JrPt  to  early  life.—  /mtlw  yim«.i/« 

It  knaara  Mhr.  lb*  rennet  an  katnwl  of  inform.. 


HfaafM  of  ttat  "|.e  having  been  laid  under    nd dmrfifl  JnwraM. 

KS8AYR  ON  THE  PUBRPKRaI!  FKVKlt  AND  OTHER  DISEASES  PE- 

"III.IAK  Til  WOMEN.     Beltw r> rb--  -.  ■ 

w  Kibbler  nib  Century.     In  one  neat  iwmv.i  v..|nmo,  eiirn  cloth,  ol  al-.nn  l-'-d  page..     S3  30. 


Sft» 


BLANCHARD    ft    LEA'S    MEDICAL 

CHURCHILL  (FLEETWOOD),  M.  D.,  M.  A.  1.  A.,  tte. 
ON  THE  DISEASES  OF  WOMEN;  inoludin?  rhnac  of  Pref-naney  and  Child- 
bed. Anew  American  edition,  revised  l.y  ilir  -\iKlior-  Willi  Notes  nnd  Addilinnr-,  hv  I>  Fi«> 
ctsCovnn,  M.D.,  author  M  "A  Practical  Treatise  .in  ilir  !)w«+»  of  Children."  Wilh  niime- 
rooi  UluMrationa.  In  one  larite  and  hnndsome  OCUVO  volume,  leather,  of  768  pagea.  »3  00. 
This  ediiioh  ol  Dr.  Churchill'*  very  popular  trea(i*e  may  almost  be  Termed  a  new  work,  so 
■■■  -oughly  hna  he  revised  ii  in  every  pornoa.  li  will  It  (Mild  great  I  \-  enlarged,  mid  ihoroiu.-Llv 
■  recent  condition  ul  iln-  subject,  while   [he  wry  handsome  -eric?  of  r 1 1 u - 1  rn"- 


M..i..y.. 


;  roily  r, 


■  UlCHif  mftliCLlI   kfl"lvirlltTITl   r,K|.e''[   In.  I  |<  *-  ihapaa.'i  llir.-r   r  I  :,!l- ifH  te  T ** isiOR  ,  aftd   ■cldk1|l>n<   I  if  an 

«f  women  tin  I  haa  yel  Seen  Jitihlialied iaiJiam.  ill  elmraeirr  hove  been  made.  In  render  II 

M..4    SrifHtu,  July,  ISS7.  plet-  elponent  of  the  preaent 

We  hail  wit*  mnel,  plea.nre  .he  .olnroe  before  "'  ""«  •>!•««•-«.  V. ;««. «/ JW.d.,i«ept.  UW 

"" "*t"T.y«g,« "i'  XVc  know  of  nnanthorwhodeaerTea  thai  appM 

'"   !                            "'■■  onlviBonHk  titulieirt  know  of  on  (he  aabieet 

...  MM.  „*J  Bar*,  fynnat.  ON.  teSJ.  taJit  m^.  ,.,.  ...  ,,.,„. ,  ,,,  ,„.,,., ,,a,nrr,  „d  ,„ 

Tim  work  ii  the.  moil  reliable,  arhioti  we  poaaeai  imlw  ni  ■  lanaterpiter  in   iia  n:i  risen  Jar  ilej.:trtmr  r. 

on  til  ii  nuhjeH  ;   ni  n -1  if  .l-nrri'-llv  [ini,,ilar  with  the  — T*i  (ffjftni  7«iniat  0/  M>a*ieiar  a«d  Sarrtni- 

nrofeaaion.—CAir '<■«■<«  M'J  Jn.rW.  July,  IS37.      I  Al  .  onrnprelienaiTe    mannal  for  undent*,  or 

Dr.UIiurcblll'a  treatiaeon  ibt  r>i..-o... 


11    periirina,  the  1111*1  p.ipular  of  Ilia  works 
profraaion  in  Lhn  country.     Ii  hai  been  11 


.1  ..nine  arm,-  nktiill 
'■•(/iwl.Aiwi. 


— DtAli*  Quae*. 


r.rr,.,. 


(,.ir.i,,.-. 


ELEMENTS  OF  MEMCINK;    n  Compendious  View  of  Pothole^ 

Kiitiea,  or  thr  Hi-lory  and  Treatment  of  Diseases.     Sec I  crliijon,  rrei-ed. 
ndsorne  octavo  volume   ol  750  pagea,  lertther.     »3  75.     (JV™>  Ktvjaty,  Jon,',  1  SS9  | 

The  steady  demand  which  hu-  mi  - 1  ciLini-rcil  tin.-  lir-i  edition  i.f  ihi 

lh»l   I  he  author  was  not  mistaken   in  mm.,  i-ioj-  ihur  .1  v.. in  me  or  I  In-  c 
elementary  manual  of  pnww,  winch  ■lion'. I  pre-oni  Hie  lesrlim  ni-iri.>i|-.'e-  ..1   n- 
prucliL'iil  re-nil-,  111  11  i.'nink-ii-ivl  unit  jn'r-[iieuiiu-  iininner.     Lli-i'iimiuilien-ii  of  11 
and  InlilbJM  sjiei-ulalino-,  ii  cmU --dies  what  ip  nc>-l   n.'ijiii-ile  Jor  the  fludelil  In 

1      ■■  '    ■>!  .iliLiieil.  in  ihe  dmlv  L-illl*   ol"  hi-    ■ 
_  .     _r  anil  Hllridive  tiyle  ol'  Ihe  ouihor  render ■  ihe 
whole  ea-y  of  oomprehen«i..n,  wlnle  hi!-  !,mz  exjierientT  cives  In  lin  leiu'liiiu--  an  mi 
where  ac  know  ledger!.     Few  pliv-n.-ian-,  imleo.l,  have  bud  wider  opr..nounie-  rt,r  uliMsnralJoa  anrl 
-' ,  and  few.  perbn|>-.  hair  11  -ed  lliein  hi  hellef    purim-e       A.-  I  lie   re-llll    nl'  11  long   life  1!. 


7  and  Then- 

i>  one  large  anrl 

■ 
;-  w.irl.  •nilieienily  -how 

nary  del*!, 
run/  .1  II* 


lUl-book  or 


;.  ihe  |ii-e-i'iit  eiliii.m,  revised  and  broiighi  up  ti 
nutJaaa  of  ihe  lir^i  et 


: appended . 

ai  ii  pr.jfeoiei  to  br:  a  Not  prnfeaninpF  in  boa  eomrleleaad  eomnreheanrr 

r.  diva.      Df.l.anl  for  iret. ti.p,  it  will  not  be  fooad  fall  in  rkttil,  nor  SlleS 

-   i»ir„r„  .„,,  .-.u..r,i„  .,1  .tlfMliriae."  iinri  artmirm-  with  ditenHinat  of  theorlrm  and  opinion*,  but  eia- 

klyaai  ted  to  their  want*,  we  th  lull  it  will  beieeeiveil,  hrnriny  all  that  :■  eiirnttal  in  theory  and  proeliee, 

on  ><■  own  mrriu,  with  *  hearty  waleome.— flu  ion  it  iiorlmlrahty  adapted  to  rar  miri  of  the  Amerini 

Mid  mutSutt. Jm*r*al.  ■    , 

[ndilr-d  by  one  or  the  mo.t  aecompltihed  writcn  ™ubMa««i  andierined  by  r.perteaee     Tlir  Tanid 

"""'  ""».»'ry.  »■  "'''II  a.  hy  -iir-  wit-  In..  |.-.n.  1..M  ,M  ^ ,,-a.lvr- ™l,r„r  of  the.otln.l  i.  ennaa.eaoa.ly 
„  l,,cli  p...,i,..r1,]]M.-,.K  ,-„,-l,.T.  iin.l  prr.ourn.ne.a  .,!.,. 

nl«Neiiir.   tlni   w-rk   i>   enutle.     r v.  ,   ....  ,..,,.,,::  ,-a  and  palbologya.e  rbroat- 

....■■ 

,'.  .'.'"i!!.' -.''■';■:"-  ti,,',',*;"  !;:l;;':';!;;:;;;t;,^.,!'T"'7rio?Blli.\l?D',Ff™wr«  «j 

sVrr*JWmS" X*   »B*"r  *.—   out  irmWr   .■«<; 

Prof  Dietann'i  work  mppliea,  to  a  area!  eitent,  tin                                 IUa  iii-.iu.  ii.m.     T)i    Diekan* 


ORUITT   (ROBERT),   M.  R.C.S.,  tfce. 
THE  PRINCIPLES  AND  PRACTICE   OF  MODERN  RUTtGERY.     Ediwd 

by  P.  W.  SaROENT,  M.  D.,  nnthor  at  "  Minor  Surgery,"  ire.  Illn-i  rated  wilh  one  hundred  aatd 
ninety-ihree  wood-en gruviugs.  In  one  very  hand-oineiy  printed  octavo  volume,  leaiher.of  579 
large  pagea.     »3  00. 


ected:   thr 


,1  ..like, 


111  mijirejiKl il  li:ind.     Thr  piriiii  of 

ierveil,aid    Iha  elratl  ia  nninert'ilull)    am 
The  arrangement  ia  aimple  and  pttiloaoph 


it  well  di-  that 

fairly  «u1  into 

....l    i.    K.Vr-,1  wi.i.-l,  ,-, 

.mi  ami  17«iel 


,„,-,., 


:,;.:: 


...1,. 


ou  few  word"  limn  any  ..lh-r  ..irr.ie.1  work  Willi 
ii.|i  v.e  Mir  oequainicd.— Lmdn   MiJi-nl  Timaj 

'"ir  fipi a,  eqnali  it  la  praaxaliaa 

.Lie  .arjrieal  matter   ,a   m 


AND    SCIENTIFIC    PUBLICATIONS. 
DALTON,  JR.  (J.   C),   M.  D. 

P.ii(eaior  o(  Pbyib.Ii.gy  in  the  College  n(  Phyeiciaaa,  New  Yo 

A  TREATISE  ON  HUMAN  PHYSIOLOGY, detdgmJ  forth 

»nd  Pmcitiioiiwd  of  Medicine.     Wilh  iw.i  liim.lreil  nn.l  liiH-r.urr  ilUi-tru -  <•■■  w i       h.  m.e 

very  beamiful  oclavo  volume,  of  over  BOO  page?,  eitre  elolb,  HHO;  learner,  raited  lienda,  W  ift. 

(JVwrWy,  l&W.) 

The  object  ol  the  amhor  (i»«  t^en  In  prewnl  ■  (■ondenwd  view  of  ihe  pret-ent  i 
»ubfect,  dive«led  of  men:  ihwreui'Ul  view-  mid  liypmheiiitul  rea-Kiniiig.,  bul  em 
impnilaul  detail,  which  may  be  received  a«  definitely  "Hied.     Ili.«  lung  npvrlfllK 
gator  mill  an  a  teacher  ho-  fiv*H  inm  pocolHW  inlvmilajjea  ir  lL1- 
praeiii-alile  10  ihdw  (he  mean*  hr  whn-.h  reaulla  have  been 
means  of  pur-niug  original  research,  ns  well  *■  ■  text-t 
dition.     Of  Ihe  numeroQa  IHuntrmTiOn",  all  are  origin! 
Whole  nosianw*  a  completeness  and  authority  nol  c 

nni 11  i.-icry  cure  h*>-  Mtfl)  leJtoB  [o  preaeut  odd 

by  Ihe  American  proas. 

Tbe  work  he'oreu.,  however,  in. luiliiimlilejuilir-         Thronrhout  the  emir*  w»pk,  Ik*  deli  nit  [no  a  are 

mrul,  i>  prrnaeli-  wli  .ill    jimi  i)..n  *  I ■,  nii.I  u  ill     rlrnr  nm1   [irri'lie,  I  Nf  nmirim-im-ril    iii'mir  iMr.  thi- 

n  newer  ..linir.lilr   Ihe  joltpo.e  (hi   teho-li   11  ii  in-     argument    bri«0y   end    wrll    atateil.   and    llie    atyl" 


n  reached,  M  Uk 


L  ■iIihitiiM^  ihe  nutpr 
lenu™.     It  l«  par  tXltalhmt' ,  .   in-i»»n,   .ii"  iiw 
Beat  te«t-t»".k  lelliadrparlnoat  that  we  have  ever 
Been.    Wo  hate  carefully  i™J  (lie  book,  uil  apeak 

■  •(  iu  merita  riiin  a  re  ihuii  ri'imi   perae.l 

I-n-king  btek  upon  llir  vt-fk  we  have  Ju.l  haiibmj, 
v  ■■  I.    ,    :      . 

I'm. J  illu.imlinii I  i-  wliM'li   ■    -|i  pate  Willi 

Mir  tnuwleilee  ol  II,.-  ..,l,|-el.  ..  Ih.l  .,(  plty. Miliary. 
Th.  wood-cute  la  tka  IrOrfe  ho(»ie  u>  are  Ilia  beat 
«i  have  ever  eaen.  and.  beiiiii  iinaiuil.  trive  to 
ta  UDeired  —B-Jfaj,  Aha1. 


,\  '\T.',''"L*j'. 


ur.e.iee,  almple,  and  e. 
injc    "(    Reproetuenon 

;.i.ra.-iii-.i  wanlla—  tt 


KS 


i'l."].M-nl'i 

■ 

1  ;  in  ile(cele  we  have 
let  to  diecover.  It  la  a  work  highly  lK.iinri.Mr  ti. 
iu  enlo.u;  In  Hi',  Lil.iil.,  In.  iiiili..lri  ,  In.  Il.iuilie  ; 
til  tee  leililulniu  Willi  wl.i.li  In:  i.  <uinnecte.l,  and 
I..  Auirrie.n  .u-,,,.,..-/;...!,..  M-J  *~l  SuiM.cai 
;«™t,  Frh.  i!t.  l«S!l. 

A  mtrliwk  ■■il"  (IratTale  BtWJ  anorteinal  h<mlt, 
■  ml  ,-ne  wiii.'li  MobH  be  |do  h  l«  hi  y  ap  areola  led, 

)->UIIK,  !■  t-| t..i i . I.- : . . I ■■  ,    i  |-..r  |.liy. ."]-,K - 

....,■!,,  i,n. I  wl,,,  ii.   till,  w-.k    hi,.  .I.rlnlfi.l    1,11,1- 


A  new  *looiennry  wor»  ™  Human  phyilulucy 

Inline  up  i  la  vii-i-  prr-M  n.-.- .1- I v 

rilihim.    ill     kirk.-'..    C.rm-.ilii'.,    T.kIiI    a l.iw" 

inan'a,  to  aay  autblnR  ul  Duifliinp'a  and  \t,*pri  ., 
■  In >u M  kaio  amtirlliiiin  iuprrn.r  (a  Llir  mi 
n,Muuer  n[  JU  uLlrtiiuie   II   OltW  '"  wi.,   , 
li.e-ived  HlMlkH  and  .   ri.  ne.     That  ujai 


k    »ni«'-«",i    ' 

■ .  -ul.  ii  • 

lanlleuilet.— Am.  Mid   Urn 


DUNGLISON,    FORBES,   TWEEDIE,    AND    CONOULY. 

THE  OTOLOPafiDlA  OB  PfiACTICAL  MED1CINK;  oonpru^ItwtiMi  oa 

the  Nnlnre  and  Trent  men  t  „r  Ui-.-a-e-,  Moierm  Mi'di.  a.  and  Thorapeuttc,  l)i.ea«»  ,.[  Women 
and  Children,  Mclnni  I«ri»pradeit(^,  See,  io.     In  four  lares  auaor-rora!  oMmre 
32!M  doubleolumnef]  puifen,  strongly  and  hand-omrly  liouiid,  w.th  rm«il  Iwida.     M20S 

•.•  Tbia  WorkciutelB-no  le*a  than  lour  hundred  and  eniln.  ■  tribuuad  bj 

amy-eighl  di.liiuju imbed  phy.ioiana,  roiukring  it  •  compleie  library  of  releiru.T  bt  ilie  ,. |ry 


The  »na!  a.ininlele  worl  on  Praelleal  Medicine    IHiiiner.    Tlita  ealliaau  n(  ii  l,.t  bat  Im  f..ti»Hi 
JfHltl^aai  Surf  »■('  Journal.  oiialntanee  dellvr.1   (r..m  rrniueni nil. m, id, it  u 


*'II/   .■VI..'t',,^-1na',('sa*AV.  ' 


...  cr 


HCAL  TBEATMKNT  OF   CHH.D- 

eatra  ululh,  N*  p. lea      UeiI 

■    THE   DI8BARBB 


Tit  Ii  ATI  St    I 


BI.ANCHAKU    At    LEA'S    MEDICAL 

DUNGLISON     (R08LEYI,     M.D., 

Pi.jfoa.uT  of  Inaiilnlea  of  Medicine  In  Ihe  MABM  Medical  College,  Philadelphia. 

NEW  AND  ENLARGED  EDITION. 

MEDICAL   LEXICON;    n  Dictionary  of  Medical  Science,  containing  a  concise 

£l|il  anal  ion  of  lb*  various  Subject <■  and  Term*  of  Anatomy,  Physioloev,  Pathology- .  Hvgiene. 

Therapeutics.  Pharmacology,  Pharmacy.  Hurcery,  « Ib-ii-trn ■-.  Medii-o!  Jtiri-prudeoce.DeoliilxY, 

*e.     Notice*  of  Climate  nmi  or.   Minei-ui  Water.-;   Kormulw  lor  Oirioinal,  Empirical,  and  Dietetic 

*       Preparation,.,  fce.     With  French  and  other  Syuouymes.     Fhtiuth  m 

greatly  enlarged.      In  one  very  turne  ami  ln.iul- e  ivlifg  VOlU" 

In  small  type  ;  strongly  bound  in  leal  tier,  with  ruined  hands. 


id  hand- e  ivlul-o  ml  nine,  oi  993  double-Columned  pi 

!  type ,  strongly  bound  in  lealb 

i]  care  has  been  devoted  in  I 
ihv  a  continuance  of  lb 
of  FirtEEN  large  editi 


E.-pecial  care  baa  been  devoted  in  Ihe  prepai 


ilinuHiice  of  ihe  very  remarkable  favor  which  ii  has  hi  ihe  no  enjoyed. 
"■'— Ij  and  the.  constantly  incr-  -"— 
authority.  Stimulated  hi 
present  revision,  to  introduce  whatever  in  iiihl  be  necessary  "  to  make  it  a  satisfactory  and  desira- 
ble—ifnol  indispensable— lemon,  in  which  llie  .ludetil  may  search  without  disappointment  (or 
every  term  that  hn-  been  Ic-ininm.-d  in  Hie  in.im-iii-l.iiiire  or  the  science.*'  To  accomplish  ihis. 
large  addition*  iiave  been  found  requisite,  and  ihe  extern  of  Ihe  aulhur'a  labors  may  be  estimated 
from  Ihe  fact  thai  about  B«  Thousand  subject*  and  wins  have  been  iniroduced  throughout,  ren- 
dering the  whole  number  of  definition!  about  Sim  Thoi'iuhd,  to  aooommodale  which,  Ihe  num- 
ber iti  pages  has  been  increased  by  Marty  ■  Ii.jih1i.-iJ.  notwithstanding  an  enlargement  in  the  sue 
nf  Ihe  pa«e.  Th-  medical  pre-*,  In. lb  in  (hi-  country  and  in  England,  has  pronounced  the  wort  in- 
dispensable to  till  medical  eludenl*  and  practitioners,  mid  the  pitM-nt  im|..ruVod  edition  will  nol  lose 
that  enviable  reputation. 

Tlie  publishers  have  endeavored  10  render  the  mechanical  execution  worlhv  of  a  volume  of  such 
universal  use  in  doily  reference.  The  greatest  '-are  hns  been  exercised  In  ohl'ain  the  typographical 
nccuraey  so  necesfnry  in  a  work  ot  the  kind.  By  the  small  but  exceedingly  clear  ivpe  employed, 
■  n   immense  amount  •)!  matter  is  condensed  in  it-  thousand  ample  pages,  while  Ihe  binding  will  be 

found  strong;  and  durable      With  all  th.-.-.'  iinpr.-.vc m*  uinl  enlargements,  the  price  has  been  kept 

(1  Ihe  former  very  ntoderale  role,  placing  it  within  Ihe  reach  of  all. 

This  wort,  the  apnea  ran---  ■■  WHim  In  Ma  Btaraoa  lb*]  he  hai  titti  its**  m 

aioioimrc.  ii  pcrhnpitheinoii  ji,i(i,-,>i1.-iii.  n>,. minimi     ti.-f^r...  wji.  c     .        ..-  Ihe  beat  wort 

of  Inhor  and  eru.li'i'.n  in   ■Ib'i. whirr,     ii, i-     ..I   itir  km.l  in  any  uuujiiu>e.—  .SiJJimoo's  Jtwniai, 

H.'iil.l  hantly  ni|.|i.-i.  iil'iiT  .'..n.laiil  n f  th.  r.rr-     March,  lo«. 

SS-kISS  -a        ;.'■'■■■  S  jsssirsasersrissssaast 


■MsetM  aM.',!,< 


la  less  than  ate  it 

analyzed  is  Una  i 


ever  appeared  .— Bagnio  J/iiI.  Jaunt.,  Jan.  IStW. 

The  work  ia  a  Monument  nf  palieut  irmich, 
akillul  judgment,  awl  nil  ,iliv.iinl  Labor.  Unit  wiM 

I'"  I"  tuare  III,-  i (lie  «u  111  in    ill ..lli-.n.lihi- 

than  any   poaailile  deiice  of"  alnKe   "r    initial       Dr. 

nci.ii  profession,  I. ul  nf  tin-  whole  medical  world.— 
NttlhAm.Mtdi„CkiT.  Rtvi.tr,  Jan.  l-i-. 

A  Medical  Dictionary  hctter  adapted  for  the  wants 
of  the  pnnesainn  than  anv  nther  with  which  we  are 
seiiusiiiteil,  and   "i  a  clmrii.-irr  which  place*  it  far 

Mid.  SciIm«s,JJ»n.  (!«.     ' 

Weneedonlv.r.v,  Mint  ihe  nd.tin.in  or  ",000  new 
terms,  with  their  acciiniiisuyinf  definitions,  may  be 
•unt  1"  constitute  »  new  w..rk.  by  itself  We  have 
eiamined  the  Dielimary  attentively,  anil  are  mi.il 
hapiiy  in  priiaounce  it  Unri™l'-J  -' 
rruiJition  diaplayeii,  and  the  e. 
which  inust  have  been  denaru 


i.'Il'ili'm'lii'siX  '"'ri""'    ""■""•'    ""■    '*,!,r"1    •«"">«   '"    her-" 

'"' '  '"""!*''  ■nty.homi.iiil:     Thus  I.  (.laced   lufure  Hie  pr..fe.. 

''M™i,,m     ,  »™  .  tumpl.tr  r-n.l   Hi.. ;l,   rip,  .Bent  of  raedict 

iiinrununt  the  neat  tc-rn.n..|"rtv.  iri-h-.u!  i.v.ii  <-t  (..-.  I  . 


v.lllrd    i.l    11 


....    .-knowledged,  l._ 

t'.'te    Medical    L-i  icon    in 

baa  bestowed  upon  ii  is  truly  wonderfnl,  and  ike 
'  .yrd  in  itspreparaEnia 


III  perfeetium,  led'iaad   Ir 


ily  ii.  Mrilirs 


i""'."!'     the  Knirli.li  Imiciiiuie,  aiid  f.ir  n 
n(  '»     late.— JV.  H   Mid.  /sun..,  Jan.  1: 


e  ia  no  aubau- 


medical  Infcrntatlno  — iSojtoo  Midical  trdSmfiiai    ma"  ]lF  I'nperfeei.— I  ..   Lo.r.t,  JM.  ISK. 

Mnsl,  Dee.  31, 1B57.  I      We  have  ever  i siaered  ,i .,' ti-irnuthnritr  pub- 

G.khI  leiieons.nd  Hwyelopedie  wnrks  .enerslly,  liah«t,ond  the  present  edition  we  uiay  «fel, =y  I... 
•  re  (he  most  labor-savin,  contrivance,  which  lite-  u"  "V™  '■  "••  world -f.-tniafar  tf.tt.  Jtmrml, 
rare  men  enjoy  ;   i,ii,I  Ihe  labor  whicli  i>  rc^uir- J'"-  1K™- 

IS  something  appall  lug  tueoulemplue.     The  m I     found  iu  any  language.—  Tu.  M'd,  Jtuntal,  Feb.  !ao. 


THE  PRACTICE  OP  MEDICINE. 

rapeuliea.     Third  Edition.    In  two  I 


ANU    SCIENTIFIC    PUBLICATIONS 
DUNGLISON   (R.OBLEY1,    M.D., 

Profeaanr  of  UadIMM  1  KadlBtOi  in  Ihc  Jelfcrauu  Mpdical  Collar,  Pliluulelpui*. 

HUMAN    PHYSIOLOGY.      Eighth   edition.      Thoro.ij-bly  revised   mi  at 

atvelv  mortified  nnd  enlarged,  wilh  five  hundred  and  thirty-two  [UunnUMa.     In  Iwo  large  a 

hnndaolticly  primed  octavo  mlnmrf,  lent  her,  of  uln.ut  1500  |iagr».     $7  (M, 

In  r*vi»ing  Ihi*  Work  for  lit  eighth  apmaniMMi  the  author  hk>  »parrd  no  Inhorto  render  i 

■  continuance  of  the  very  en-ai  lin-or  whivti  hn-  been  extended  lo  it  |.y  ilir  pn.i.— -nm.     Tin-  ■ 
contents  have  heen  i-esrrunged.  and  to  n  (.'rem  ejicnl   remodelled  ;  the  lMvr--liyBti.ni>  which  o 

ye»r«  hnve  been  no  miMeroB*  and  ho  itnporUot,  h«TB  been  i.-iu-1-ju.lv  rMn 'I  un-l  in 

and  the  Work  in  every  re- peel  ha-  been  drought:  up  lo  ■  level  wilh  the  present  •< 

The  object  i.l'  itu*  miiiiiir  tm-  lawn  In  render  it  *  ( ei-e  bul  com--'  - 

whole*  body  of  physiological  science,  to  which  ilir  .indent  and  ni   ..  _. 

wilh  the  certninly  rif  finding  whatever  they  are  in  March  of,  fully  pre-ented  in  ill  it 

on  no  former  edition  hi*  the  author  bestowed  more  labor  to  • 

WebeiieTathatlleanlrulybe.  Mill,  no  mure  com-        The  beat 
ntoto  rnpomry  of   lattli  oiii'H   tin-    .,il-;--.l    irr-iitrd,    guiae.— S.ll, mfla'i  Juvniul. 

•■-"  ■">  •*>"■"  !"■ ''■"""'■     Tl"  "'"1""  '■;■'■  ""<"■'■.        Tli-  |.-.init  r.l n  Ilw  author  1,..  made,  *  nerrer 

lti.1  enviable  tact  .<  dtKri| u    .ml   Ih.i   Wild.     r:1,  .,,  „ie  „.,..,„.,  „.   ,,   ,.  „i   i|,r  ,.lw ,,„. 

\.    „    w.Tk    .li-l,    !■..■,■,!■  .I-*.    !.r„,.,T.  (in-    .n-iir.    , 
iv.    •  <>  Tpqul.Jce    in    tclti.if    forth    many     (/a  "rai'l'"l"i-"'^i.'."l  -'lU^iX/.arV  •/«,'. 


■  uls'.fi. /o«™«l,9f| 


faar  i  na  ting .  —  fi  oj  IM 


ni   'I" : 

■' '■' 


GENERAL,    TT!  Ell  APE  I  TICS     AND    MATERIA  MEDIC  A?    »d«pte.l  i 

Medical  ._. 

and  haniUimely  prtiilod  oclavu  vol".,  leather,  ofabuut  1100  pages.    %6  00, 
b'ram  iht  AatkorU  Prr/att. 

"  Another  edition  of  thi-  Wurj(bain|  called  i.-r,  i  he  author  has  subjected  it    

revision.    It  ho- been  gratifying  in  turn  ilmi  n  lm-  l----u d  -.iciieu-ively  useful  t,y  iho-e  tor  wb*. 

11  *■■  e-peclallv  in del,  .I-  M  riijiliie  thill  a  'nil,  edition  -hoiild  lie  i—  lied  in  •■■  ->•  -■ 

the  pubticollon  ■>)  a  litlh      (Jrut-.tiil  lor  the  luv-irulitc  ri-crjutiin  of  the  work  by  Ilia  , 

he-towed  on  I  he  preparation  of  the  prc-en!  ertiiioii  all  IhQM  onrM  which  wore  demanded  by  tl 

former  edition-,  and  ha-  .pared  no  pain,  lo  render  it  a  ' ■■-*' ■' 

and  Materia  Mrdien      Thr  ooplou-  Imlexcn  of  Betuedie-  ami 

nol  fad,  (he  author  aonerl  ,  lo  the  value  , 

Thi-  *..tl^  i-  loo  widely  ami  i.ki  ini.ir..lily  Liidh  n   lo  I.;i|ili 
author  h««  rcvi-c.l  it  Willi  hi-  i-u-i.-mnn  imlii  -try.  mlrodui'ii,r    ..   .. 
lo  bring  it  on  ■  level  wilh  Ihe  ino'l  advanced  ronditlon  of  the  MlbirMt,     The  m 
au  lieen  aonKWhu!  enlaced,  and  ill 
undeigoiie  a  '     " 

In  ananunc 

MMorWfl  Md 

i.i.ily  -.l.,llr.l  II  malt  nut  b»aap|»iaed,hc™r-r«, 
Uut  the  piri'iu  ia  a  axtr  lrrr.nl   M  Hi-  |it-v|...,« 

etlilioa  |   ice  i-barirter  of  ma  aatbor  lor   l.l,..r 

reaearrli,  |uili.-i"ii.  mmh  in,  ami   i  iturueu  ••(  *«- 

6rp.ii.-u.  ii  fuJlv  luil-uicd  hv  Ike  nuiu-r.-u*  -nill- 
ima  hr  h.n  Ba.lP  lo  Uif  work.  auJ  tur  enrrful  rc- 
ViairM  to  Whirl,  !->   l,»..i.t,|,-.tr,UI|F  wtlulc.—  .V.  A. 

■MtaavCMr.  R,*inr,  JU.  IUH. 

NEW  REMEDIES,  WITH  POEMUL.E  IOK  THEIR  PKEP  .RATION  AN 

ADMINISTRATION.     Sevenlh  erlnmi,,  wuli  ntaBnlT*  Addii,,.,,.,     In  one  very  large  o  - 

volume,  leather,  of  770  page».     «3  75. 

Another  edition  of  the  "  New  Remedies"  hn 
add  everything  of  uiuuieui  thai  liu  appeared  i-uu-e  ibe  pnl.iicai ol  IkfJ  lu-t  ediiiou. 

The  vtiolei  treated  of  in  the  Ibiincr  edilioni  wdl  be  found  to  have  undergone  •  ■  ■ 

panpion  In  thia,  in  order  that  the  auih-r   nrshi   In-  eimlili-d  t iniltice.  a»  IM  u  practicable,  I 

rsaulla  of  the  tuhsequeDl  experience  of  others,  aa  well  aa  of  hi-  own  ebaervatlcal  »ul  rrlb-i-in- 
and  to  make  the  worV  alill  more  dewrrtug  of  the.  extended  elrculalion  wilh  which  the  p 
editions  have  been  favored  by  the  profejiton.     By  an  enlargement  of  tba  page,  the  numero.. 
tMBI  have  been  incorporated  without  greatly  toCWairiJ  the  bolt  M  tbc  rifallimii      jTnl^aHI 

On*  nf  Uie  moat  uarliil  nf  the  aaltinr'a 
5..(a..a  Mrairaf  «Hl  SorflraJ  Jw**l, 

Thia  elaborate   aid   aaeful   volanw    ahonld   he    a.mrr.  wl«ur.ln<...n,.,i,.-i,  ,.-'-. 
fuiind  ia  every  medieal  harary,  fur  m  book  of  re-  '  °'B'  ■»  .*"*"''.  ■T***"  "' 
farmer,  foe  NqriieiUa,  11  la  annirpaiwnl  by  any    ■■*  """'""'"    "  '    '_'  *,'".' r',.,,''  ,1' 


ir  remnUfa,  will  h.  found  graatly  te 
U  -iVrr.  V«.  MU   OauiH, 


BLANCHARD    *    LEA'S    MEDICAL 

ERICH5EN    IJOHNI, 


t  oi*  Surgical 
-  i Brianl  fanaaf, id 


THE  SCIENCE  AND  ART  OF' SURGERY;  beisg  a  Tkuatis*-  oi*  S 

Isjttbiks.  Diseases,  asd  OrEitATioirs.    New  an  J  improved  Anii*rii-<iu,  from  the  second  ei 
■nil  rarefully  revised   London  edition.     Illustrated  wilh  ever  (our  hundred  engravings  on 
lo   one   large  and   hnndscme  m-iavn   volume,   rf  one  thousand  closely  printed  pure*,   leather 
raised  bands.     M  SO-     [Nov  RtaHy,  January,  WW.] 

The  very  distinguished  favor  with  which  ihis  work  has  been  received  en  both  sides  of  tbe  Allan- 
lie,  hu-  stimulated  ihe  author  lo  render  il  oven  outre  worthy  of  lb*  position  which  il  has  eo  rapidly 
attained  a*  a  *lnudard  lulhorily.  Every  portion  ha*  been  carefully  revised,  numerous  iJttilii.ii* 
hove  been  made,  and  the  mewl  waichiiil  i  .ire  ha-  been  ,-ieti  ii-ed  lo  render  it  a  complete  exponent 
«( ihe  moat  advanced  condition  ofsurgiral  science.  In  ibis  manner  I  be  wort  has  )>een  enlarged  Li 
ahoiil  a  hutitlrrd  page',  while  the  series  of  engravings  has  been  increased  by  u,..re  lhan  a  bundled, 
rendering-  il  one  of  ihe  most  thoroughly  illnimied  vi.tmin-  beloie  i>>-   pn-i<- 

the  author  having  rendered  iiririciv"-:n-y  nn.pl  ol  [lie  miles  ul   llie  former  American  editor,  liul   Inile 
has  been  added  in  this  country;  tome  few  utiles  udocewkBal   illu-lrations  have,  however,  been 
mlrodoced  to  elueidale  American  modes  of  practice. 
It  is,  in  our  humble  JndneaL  feetdodl]   tha  ben    i 
.-     .   ■ . 


i'«fl,-t 


oi   ■nrcery    "i  1I11-    ■•nti„ir|    mid   (iira 
n.liing.    II,.,'    ,-. 

■*ria  rnnntry  within 
..  fxl-tinoki    for 


the  lui  Rrte'it  or  Iwcnty   years 
«MHeal*tMmMa,Uiialf  itr  »tj  . 

f  roxinalei  lo  ike  fulfilim-m  of  the  pmuiai  w...i. ,., 
young  men  jiisienlrnneupnn  IN"  «tndy  of  this  branch 
of  Ike  profcasion.— Water*  Jovr.o/AM.  am'  Suraera. 
lit  valns  i>  grcally  enhanced  t.y  a  very  copious 
wtU-arranrril  milir.  Wr  ri'iml  this  at  one  of  thr 
■Don  valuable  cnntriliulion>1n  mule  in  surgrry.     To 

-.-.  Inr-ii  lii-  .■ani-niiiul't       ill- 


Eaabrseing,  ai  wil 


explicit,  eaei 

i.i-  y,  ihilMleil.  wrc»n  o„!y  ■  irrr-ui, 

irjery,  ai  probaoly  thr 


finely  ill 

['oTiwril.- J¥.  O.  Xtd.  and  S»r, 


ELLIS  (BENJAMIN),  M.D. 
THE   MEDICAL   FORMULARY:    being  a  Collection  of  Prescriptione,  deriwd 

from  Ihe  writing*  and  practice  of  many  of  the  moll  eminent  physicians  of  Amenca  and  Europe. 
Together  with  ihe  usual  Uieietie  Preparations  mid  Antidotes  [or  Poisons.  To  whieh  ia  added 
an  Appendix,  on  Ihe  Endemic  arc  of  Medicines,  und  on  ihe  use  of  El  tier  and  Chloroform  The 
whule  acoum  ponied   wilh  a  few  brief  Pharmaceutic  and  UediceJ  Ohwrralioa*.     Te.nih  cditioi. 

revised  and  ,'h  .-ih-ihW  t.v  Robert  T.  Thomas.  M.  L)..  I'mlesr-ur  ol  Maieria  Mtd>ca  in  ihe 

Philadelphia  College  of  Pharmacy.     In  one  neat  octavo  volume,  extra  cloth,  vf  Wtipt 
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FOWNES  (GEORGE),   PH.  D,,  *c. 
A  MANUAL  OF  ELEMENTARY  CHEMISTRY;  Theoretical  and  Fnctii-al. 

From  the  «venth  revi-ed  and  correcled  Lnndnn  edition.  Wilh  one  hundred  and  ninety-i-evei 
illusirations.  Edited  bv  Kobket  Bhidges,  M.  [),  In  one  lanre  roval  IQma  volume,  of  HOO 
page*.     In  leather,  (1  fo)  extra  cloth,  tl  50.     (Wote  fimrfy.  July.  IKVJ.) 

The  death  of  Ihe  author  hnvme  placed  the  editorial  care  of  this  work  in  the  practiced  hand-  uj 
Drs.  Hence  Jones  and  A.  W.  Hoflman,  everything  has  heen  dune  in  its  r,t  im„ii  «-hti-h  eiperienee 
-i  in  keep  il  on  a  level  wilh  Ihe  rapid  advuiitv  of  ehemieal  fcience.  The  addition' 
reqniaite  to  Ihi"  pwpoM  have  aecnwiiued  an  enlargement  of  the  page,  notwith-iandtng  which  the 
work  has  been  increased  by  about  lit  I  i1  pagen.  At  ihe  same  lime  everv  care  has  bSM  Mod  Bi 
maintain  ilsdistmeiiveeharaqter  as  a  ein.l.-n-il  n'.amml  dr  (lie  student,  divvied  of  all  unnecessary 
detail  or  mere  theoretical  speciilaiion.  The  addiiions  have,  of  coarse,,  been  mainly  in  Ihe  depart- 
ment of  Organii'  Chemistry,  which  has  ininle  -ii.-li  rapid  (inigres*  within  Ihe  Ia«l  i.-  • 
£:t  equal  attenliuii  d.is  liei-n  bestnwed  on  ihe  other  hn he*  ,'l'  Ihe  -object— Chemical  Phv-ios  and 
orgmnioCbeniisirv— tn  pre-em  nil  irtv,.~tiv,itii,ii- I  iti-. -..veri t'  imporTance,  and  to  keep  op 

-"-  idapiedfoiin; 

very  low  print 


A  few  ti 
We  knn» 


ap."—  ,V  J,  M'ifiral  R.pon 


ie  cheapest  voli 
f  former  editions  are  appended, 
erter  text-bunk,  erpeelally  In  the 

■  t  of  organie   ehemiitry,   apon 

■  rly  fall  and  aatiifactory.    W* 

■ 
edwilh  ex- 
it admitably  "got 


A  BtaniTanl  manual,  whirh  has  long  rnjivert  the 

repmalW  i.f  rM,l...,i\  ini:  h  Iti.nv I ■■',•,  in  il  i I! 

•pace.     T ■  .!:<n>ullta>k  ill" 

-   in  with  mmterlr  tact      Hn  Imok  is  eon- 
ill.riig  Hry,  and  brief  without  bring  to- 
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of  Dr.  Fowtea  h»»  lone  I 
id  ill  mrrili  barr  be«a   fill 


l|.M,.,l,li,..:,; 
in., I    „,    the 

(irrij.iry,    "I   tin, dm,  liul  »re  ■_, 

■..-    .-...;..  -  .      .     ■        ,     .    .  : 

in  Jfmal  ./ IfnH'im,. 

A  work  well  arinpird  In  the  wants  of 
It  il   nn  exeellel 

anilfneliofmoilrrnehsniiitry    Tlieai 
in,. I  mill  moie  Ihr  t 


s.rflhe  W"t«, 
riaatrai  aiyit 


TIIK  UKVEHII'MEM-  OF  TVBERCUES 


very  polperly  urgrd  agaiaul  nn.it  m.uu.il,   I. 
pi.yat.r  —  Ed^-*w.«*  JaariHj  =/  afcaWal  «*ii 

M.O.   Tn- 

L'.-g- 


t,  M.D  .nfK. 


II   n\   RKXALAFKKtT'l<>N>     il.e'i 
:■■■        ■ .■::!-.       Will ,lr«l,„„» 


FERGUSSON  (WILLIAM),  F.  R.  S., 
A  SYSTEM  OF  PRACTICAL  SURGERY.     Fourth  American,  from  the  third 

>n  «liii. hi.     lu  MM  lUM  nnil  U-iiiitiliilly  primed  octavo  volume,  ol   tbBW  708 
ration-,  leather.     S3  00. 


.,  wilb  31»3 


FLINT  (AUSTIN), 
PHYSIC AL  EXPLORATION  AND  DIAGNOSIS  OF  DISEASES  AFFECT. 

IKO  TlfK  OESFULATOKI  OKIJANd.      In  one  large  and   b 
cloth,  i>36  pogeg.     $3  00. 


I*  valar  of  tall  *Fn*k,  atnt  MrtStlf  ircomni 
lllo  "II.  vVr  regard  it,  lapoiiulnitb.  uf  affaaHU 
Ud  urihanurkwliiliitlty  oj  ill  t  real  rami  of  ihr  . 


]nni;i.  with  wliirn  wair  MmwlBMJ  In  'Ii-  EngliMI 
laagingr  —  Bone*  Mtt.  aad  Sh'c  .'"»■"••' 

\  WiirUi.l".. .,..„„  I  ,.!,.. -il' I  NnrlilgllHal  [nr-ri  I 

■  .crrfl   -ii.rulnitnr,     Ha.r.l  m  ■  mry 

carrin  Hie  rviidnae  of  careful  Hud]  .ml  .1  i  ».-r jm  i  nn  ■ 
lion  u i ...ti  -U- rv  |i*£c.  I  I  dm  *  I'reilit  It,  tur  mitmir, 
.ml,  ll.rmigli  I, no,  lothr  v,..f.  i.i.in  in  i!,ii  miuntry 

It  ii,  wliil  »f r  .-.,11  i-v-i-i,-  L,   nniiD  ■ ii. 

1.1  ion,  ■  readable  noil*.-  Am.  J°*<    Mid.  Stiim 

A   PRACTICAL  TREATISE  ON  THE   DIAGNOSIS,  PATHOLOGY,   AND 
TREATMENT  OF  DISEASES  Or'  THE  HEART.      In  ou  neat  Mm  rohUM,  rf  about 
SOU  ]«)«», 
An  sniliiini.il ivi-  practical  work  on  Ibti  imporlaol  '':..--  of  lAunioo*  hn-  bi  loiaa  linw  l»-en  a 

oWuterajujn.     Th«  uapla  oMiortunitiaa  of  lh(  RUtbof.  in-  !on|  eipcrii e,  ind  in-  ihiluy  botb  »-  » 

tr.'il.'lier  Mini  11    w  i  Iter,  mi'  -ullinr.lt  V 1 1  „  lull  !<■  r  Itlul    llir  ;v.-rn     ....  -.-.  .nil  -       It  U 

.      r:i|mJ!y  llimugli  lit.'  |>run,  anil  limy  be  eoufideully  e*|*'£tt'.J  I'l.r  iniliiu  J I  Mill  during  Sj|>- 


Itii.rlnu.      Siifmv  ■  aniiriiimntiutlMnHlaodl,  II  ll«l 

■  1  prrarm  do  r.jual       T r  pr.ir ii  I  inner,  ■■  welt  hp 

'  hr  itud'H,  it  will  lw  ttirnlaible  Ii  clearing  up  t-r. 

ti>HMlli    ,M,!>llnl    -i,    unit    ,„    .."■    ■ 

« diHuul.  nhra.imnni  -B«/.(n  Afrrf    J.nnwt. 

•iwly  till**  pbyaical  canlm,.tH.n  ttt  dUMM  .K'lhir 


GRAHAM    (THOMAS),   F.R.S., 

TDK   ELEMENTS   OF    INORGANIC    CHEMISTRY.  ini.-lu.Iimr  the  AppHt* 

(I'.ti-  ,,ltli,-S  ii-nr-.-ni  tl„- Art..    New  mil  m  mil  enliirgeiluitl i.  by  lk,n';  WairaaiiJ  RolCH 

■rg*   ud   linii.t-.oim-  .,.'.,  .    BOO  very  large 

page»,  Willi  iwo  liiind.nl  nnd  thirly-t pro  w l-nit.,  NttntOloIl,     *4  IK. 

»•»   Pari  II..  mmptMUg  the  work   from  p.  Ill  In  rod,  will.  Index,  Title  Matter.  ,V.      BMf   I- 
bad  u-jmrnle,  elolti  bacjci  and  paper  »ioVi>.     Price  *'J  SO. 

<  ■■ ni'ii  dt- -  of  oompleli»|  tketr  oopiu  of  ihr  work  are  retire-led  i«  ipply  fur  Pari  II 

wtihuut  drily.     Ii  will  1*  *mil  hy  mail,  prepaid,  on  nealpl  of  the  amount,  fi  IW. 
"    «  Pr,/,  WtU       ~ 


,'  .nnlpnl     Nnrnilr 
di    r.iinan  l 

SilUn 

Frim  ft-f.  J    L.rta 


./■M.rf. 


.,M«yB, 


'(•!...    ■ 


>  upon  tlir  pn  ■(  rrH  .ifioiei 


•d  Cililf,  A 11 1. 1 


l.ia(  l™  n.yai 


It  ii  hi-yimit  ill  quratira  dm  licit  lyitimille 
in   (.'h'niiti'v  la  Ik*  HgtlM  l"|t"f .  and 

[lie  MMiapTmi  Ii 

I  ilii.ll  auw  in  1'n  nunc  nil  lo  iu)  I'luti 

GRIFFITH  (ROBERT  E.),  M.  D.,  fcc. 
A  CNTVKRSAL  FORMUL AIIY,  raniaininij  the  BBtlnxh  uf  Preparing  and  Ad- 

mioialariraj  UAetnal  and  other  Mwlk'inei.     The  whole  adapted  to  Phyiioians  and  PfaMiUMd 
liata.     Smtiitiii  Edition,  ib.iroiizhly  revi^d.  wiih  nii.nefou-  ■dilihnn-.  I.v  ll.m.ntP.Tiwitu, 

M.  D..  ProfeaMr  oi  Haleria  Me.hoa  m  ibe  Philadelphia  Coiira,-  of  Pkaroioy,     I ^  bifn  ind 

»anda.ioleu.^ta»ovuluiiie,elltar.lotb,offi.'i0page.,  do.lbla  eulumns.     W  IX 
II  wu  a  wot*  squiring  muck  psnclrraaor 

■  li.-n  published  wai  Imikeil  apon  ai  dy  far  thr 

a>or*  otlu  *lnd  thai  kad  I- a-d  ftoia  tar  Awir 


-Am  J.«™^a/«an 


I  and  |fta  „„.||,,,-... 
■ 


SLANCHAltD   &    L  K  A  "  S 

GROSS  (SAMUEL  O.I,   M.  D., 

Prnftmir  «f  Sorcery  In  the  Je.fferi.iin  Mei.lin.1  Collide  of  Philadelphia,  ii. 
Now  Reatly,  August,  1859. 

A  SYSTEM  OF  SURGEIIY  :  Pathnin-iieul,  Pingnoxiie,  TheTapontio,  ftnd  Opera- 
tive.   Illu-irmeii  bv  Nine  Huhdhd  *np  T«i»TT-sn  EiroaaTnrcnt.    In  two  large  Bid 

printed  octavo  volumes,  of  nearly  Iwcnty-four  hundred  puires  ;  strongly  bound  in  leather,  wuh 

raised  Uin.lv     Price  f  12. 

Pkost  thi  Authob's  PMmci. 

•■  Thr  object  ofthis  work  i*  lo  furn.-h  a  -y-ie iu  iii"i .-.  .j-!i-]...-h,.,i ii, ,-..  trenti^e  mi  the  science  and 

practice  ot  immr,  aoariihfail  In  lie  broadest  sense;  one  ihat  thai)  serve  the  practitioner  m 

failhful  Bad  Bt-Bilable  guide  in  his  daily  routine  of  duty.     Il  ha!  been  loo  much  the  m-li il   in  .!- 

em  writers  on  Ibis  department  ..]  ih,:  heal  inn  art  In  omil  certain  topics  altogether,  and  to  speak  oi 

others  at  undue  length,  evidently  n— u g  llul  their  lenders  cuuld  rein  lily  supply  the  deficiencies 

'■•'■ii  lli'ii-  -l-li-iil  i-  i'l  iin  fiiriii-ulm  prscrit-.il  value.     My  aim. 

bar  been  to  embrace  tlie  whole  d. union  i.l"  surgery,  ami  ti>  allot  \«  every  -.ulrjeel  ii-  lepilnnate  claim 
to  uolice  in  the  great  family  of  external  diseases  andaecidi.-nl".  How  far  thin  ohjecl  hn'beeri  acooni- 
pln-hcrl,  il  is  iii.i  fur  nit-  h/ determine.     Il   may   vilely  Lo  iiffiriricd,  h..wewr.  Hint  there  i-  n,.  totne 

properly  appertaining  lo  surgery,  linn  will  not  be  fi. .t  i..  be*  dtacujaedj  lo  a  greater  or  less  extant 

jn  iho-e  volumes.     If  a  larger  spare  (hall  is  customary  lias  bael  dorolwj   to  the  consideration  of 
in  llu  in  mat  ion   and   it-,  results,  at  the  great   principle*  of  surgery,  it  is  because  of  tin    i 
grounded  upon   loog  and  close  ob-crvaiioii,  thut   there  are  no  s'uhjeels  so  lull.'  unde.ralood  by  [be 

general  nraolilioncr.    S] ml  attention  has  also  been  bestowed  upon  Ihe  discrimination  of  discerns; 

and  an  elaborate  chapter  has  been  introduced  on  general  diagnosis, " 

That  ihese  iulemion*  bave  been  carried  out  in  ibe  Tiillesl  and  mufl  elaborate  manner 
shown  by  the  great  client  of  the  work,  aad  Ihe  length  of  lime  during  which  lac  author  has  hetn 
ei  ii  i  cell  I  ruling  on  the  task  bis  studies  niiil  hi-  experience,  guided  In  ihe  knowledge  which  I  went  y 

In  view  of  ihe  iniignituil.'  inn!  importance  ol  the  work,  Ihe  publishers  have  spare'  i  ■ 
nor  cipense  to  carry  out  fully  Ihe  designs  of  the  author,  and  to  render  it!  external  appearance  in 
every  respect  nnciccptiiMiahlc.  The  aerie*  of  iHnttralioiu  is  fuller  and  more  complete  than  has 
hitherto  been  attempted  in  any  Work  of  Ihe  kind,  and  while  wood-cuta  have  been  unsparingly  w- 
'  (alive  and  ■oooMJble  source,  a  very  large  number  mf  original  drawing* 
■  the  material  already  ensiing  wi~  u n sal u factory  or  insutfieient.    Primed 

_r,  with  new  and  clear  type,  on  fine  paper,  these  volumes  are  therefore 

ollered  lo  the  prolosainn  wiili  the  hope  that  thev  will  lull,  m.-ei  tin.-  views  of  the  most  exacting  and 
Inst idi on s;  and  thai  nnprae.lilioner.  however  well  supplied  hi*  library  may  be,  will  consider  il  eom- 
p'.-iii  '■  nlkiiir  them;  white  the  strident  may  feel,  in  pri-eiirms;  i Viein.  thai  he  does  not  merely  peauess 
a  guide,  for  hi"  welt  mm, try  stud  if.  but  j  copious  book  .il  relereiice,  lo  lie  preserved  for  consultiiion 
during  his  whole  professional  career. 


ELEMENTS  OF  PATHOLOGICAL  ANATOMY.    Third  edition,  ITinroogbl; 

revised  and  greatly  improved.     In  one  large  and  very  hand-onie  oelaTO  volume,  with  about  ihiw 
hundred  and  fitly  bcuuliful   illo«trali.)n-,  of  ivbieli  n  large  niimbcr   are  frum   original  drawing*. 


The  very  rapid  advances  in  ihe  Science  of  Patliiib-gii-iil  Anatomy  during  the  lap!  few  year*  have 
rendered  essential  a  through  uiodificalum  of  Ihi-  work,  wilh  a  view  or  making  it  a  eorreer  expo- 
nenl  of  Ihe  presenl  stale  of  the  iubjed.  The  very  ean-lul  manner  in  which  ibis  task  ha*  heei 
executed,  and  the  minimi  of  n  lie  ration  which  it  has  undergone,  have  enabled  Ihe  aiuhor  lo  «ny  that 

a  new  1  realise."  while  Ihe  ell. iris  of  Ihe  author  have   been   seconded  as  regards  ihe   mechanical 
executioii  of  the  volume,  rendering  it  one  of  Ihe  hnnd-tiinesl  productions  of  Ihe  American  pee»j. 
Wem.nt  lineerelrcontranil-leltipaultiof  oa  llie        We  huve  tu-en  favorably  imp reMsd  with  the  gen*. 
:rln  which  Di.6ri.nhi 


in  which  he  hai  ■rrninpliihed  In  I 
His  Ii.ioH  ,.  in. .•!  B.linJmlili  <■«!■ 

I.hoiiiwliiel,  Ima  Inag  been  fcl  tic 
-tment  of  inertjenl  literalurs.  anil 


.tfM'd 


■a  direst  of  Ihe  pseae 
hologleal  tMIMfi> 


it  pern.nt  and  canfal  studv  — ■Toaf.ea;  .«.*• 
i.,Biipl.HW. 


A    PRACTICAL    TREATISE    ON    THE    DISEASES,    rNJTTRIES.    AND 

MALH'OUM.ATRtNS  OF  TIFE  l.'IIINAIIY  111. A  HHKE,  THE  I'llOSTATE  GLAN1I.  AM: 
THE  URETHRA.  Second  Edit  ion,  revised  and  much  enlarged,  wiihime  hundred  and  eighty- 
lout  illustralion-.  In  one  large  and  verv  h;iii.l-r.iue  i-invii  volume,  of  over  nine  hundred  page*. 
'n  leather,  n.i-od  hands,  ST.  Jfj;  exi™  cloth,  SJ  75. 

■  nt'i-e  wilh  us.  ilinl  Ihere  Ii  no  woik  In  Ihe  F.ailiat 


-  |ir.,.-in.-fll  Hl-i:L,ln,     biimui.-e  .vl.irli   ei.ii   in;,kf  any  ms^   nr-rea 

rtaJajM    to  fit  enual  — W.  r  Jrmmmff  Ht4Mm 
eot — Bmrm  Mtd.  \      A  volume  repterewilli  trauiasd  prmeipl 
rnlae  in  thr  in -.'i  ati(ii!:iinnf  lti^.edi 
a  -ij.-'ii. ■'/(.•'»•(. 


to  deairfHl  <>«  .i,  iiaporwciaiubjeot— Bnim  Jfad.        a  volume  replele  with  tratha  and  Btiaelpl*aofl»« 
««*  Surg  /Banal,  juanst  vniue  ii.  tht-tnvi  (liraaoDthl  iheaediaeaata.— 

Wln-ver  will  perme  (he  vast  nmonnt  of  valuable     Am:  riena  HdtditolJeuiiM. 
praelieal  iofc.rmntion  it  eoiiinioi,  will,  we  think, I 


A  PRACTICAL  TREATISE  ON  FOREIGN  ROPIES  IN  THE  AIR-PAS- 

SAGES.     In  one  hnnd*ome  ociavo  volume,  extra  clolh,  with  illustrations,    pp.  468.     " 


ANATOMY,  DESCRIPTIVE  AND    SURGICAL.      The  Drawings  by  II,  V. 

Cakteh,  M.  U-,  lale  Demonstrator  on  Aimiomyat  Si.  (^orge*.  Ho*piiat;  the  Di-i  ■ 

by  Hie  Author  iind   Dr.  Cacti".  .     In  mm  magnifi I   nup-nul  o.-im-o  volume,  of  nearly  taK) 

piiBtF.  wilh  363  larga  and  elaborate  engraving*  on  wood.     Price  in  eitra  clolr  ' 

raided  bands,  IT  00.    (flWy  /Am  «o«I/.., 

The  author  ha>  endeavored  in  this  work  lo  cover  a  more  emended,  range  of 

eiiatomary  in  ihe  ordinury  leu-! k*.  dy  cuius  not  only  'lie  dt-tuil.  neifjsarv  fm 

also  the  applicalion  of  thow?  d.  luil-  In  ih<-  pmriire  of  ineoicme  she!  -ut-eery,  Ihut 

a  etiide   lor  Ihe  lenrner,  and   iin  mini  i 'it  We   work   nf  releret.r-f  liir  the  active  prerli _. 

engraving*  form  n  vprcial  feature  in  ihe  work,  mam'  of  them  being  (he  size  of  naliire,  nearty  all 
orktnal,  and  having  Ihe  nime«  ol  the  vanott*  pa.rt.»  printed  on  the  hudy  of  Ihe  out,  in  rHaee  of  nariifM 
of  referenre  willi  ite.onpiionri  ni  ihe  liu.i  Tbey  thn-  tiirm  >  complete  and  splendid  *e He*,  which 
will  greatly  aeei>1  Ihe  .indent  in  obtaining  a  clear  idea  ol"  Anatomy,  and  will  al"o  aervs  to  re(re»h 
the  memory  of  tho-e  who  imiy  lititl  eii  Ihe  exigenriea  ol  pmetiee  Ihe  new  n-ilv  of  recalling  the  d<-l«>.« 
oflhe  diipecling  room  ;  while  a  mil  lining,  an  il  does,  a  eoinptete  Allar-of  Anatomy,  with  •  thorough 

Ireaiiw  on  py^eTinno,  ik-friptivc,  ami   upplini   Anatomy,  the  work  will  !-■  found  nl  ,■- u   .,,»- 

to  all  phy-i ci ana  who  receive  at iideni-  in  i&eir  CiltaM,  reutrinf  both  pieoepior  and  pupil  ,,('  n,n,  b 
labor  In  laying  Ihe  groundwork  of  a  thorough  tiiecticaleduoalion. 

Si.nic  delay  has  arisen  from  the  foe!  Hid  I  the  Eiiirli-h  cilm-m  wn-  i"..m  ■■! 

■  ■  ■  -.  winch,  ihi.iiuh  1. 1' iof  i!pi|>.>rtiiri.-.'  in  ih.-m-.-lv.-s,  mteht   yet  prove 

Ihe  .Indent,     Arrmisernnnls  were  therefore  m ml.-  with  a  compel™ I  pro' m  a  I  m-i  ■■■ 

Wort  thoroughly,  and  ihe  nece«*ary  i-orrectne'f ,  il  i«  hoped   has  heen  I  hereby  .ecim  .1      While 
addition-  have  been  found  necos-tiiy.  Mint  ■  llemtiori*  ol  oirmigcrnenl  hive  been  introduced,  aim 

which  mny  b«  meniioned  ihi' Irnh-1.,  ihe  plini  nr"  "  h"  h  i- 1 h   i vciimiI   iIuui  thai  of. 

original  work.     The  Ocanoktcaeaa  of  ihe.  whole  volume  may,  Indeed  lie  judged  !■■. 
Ibin  Index,  which  ocenpie*  one  hundi-rd  column*.  Mi  I bawl  ml  WOffl  btau 

In  every  delad  of  meihani,  nl  cxei-iltinn,  Ihe  [i.ibb-h-r-  f.-.-l  ju.litK'd  in  |, to... -tiling  ibis,  volume 
one  uf  the  h  mid  some*  l  lhal  has  yet  been  pflliwq  10  lie  A n.-:.i.  public. 


Pot  ttii.  truly  ailmir.lile  work  ibe  prof-. .inn  il 

m te.l   i"  Hi-  rli.lim I,.:l   .„! ■  ,.f  ■■!,„„■   ,.,, 

Ihe  B|.kr,i."  Tur  varanev  II  fill.  h..  hern  L»,t  frl, 
t..  e!,.l  in  III,,  i-o.oi-.i'.  Mr  Gray  IVI  lip.  1 1,1  'mih.Ii- 
™twllt.lj<itl.hraFTl,M..M'l«t.«ah,relm  ri-w       tlin 

•lite'i|oi f  rrn-h  pirliculai  |«it  i.  followrd  bi-  a 

nnl.rei.f  It.  n-l-ln,,,,  to  1  n-  iiirt.  with  wliieli   il  it 

eonn-cieit,  Mi.il  tlnH,   ,  .uHu-irntlr  amplr  for  all 

the  porfKi«:.  irf  ilir  ...rralivi-  aarjreiia.  After  de- 
•criliing  tna  linnei  nnd  mu.rlM,  hr  (irtta  eoneia'e 

the  cxlremitie.  are  molljiable"     r 

e  ft-roaa1™ 


Tint  a-i-tii.n  i 


nr-    tiiltieetn)    by  rnu* 

i  arlene.  ia  remarkably  fill)  a 
til;   ii  tlir  aurgical  ai 


.  .-Jl.  wilh  4irecUnu  for  ?Ia  Ilia- 
™,  hul  it  the  end  of  Ihe  lewrlpHoa  of  eMk  ttte- 
al  trunk  we  have  a  uanfal  aammary  of  the  tfngH- 


=;;■ 


public. 

of  rrfrrtnee  for  lb-  araalU 

i ■ ,  mi  lit  nom it'-'  li 


„-n-r.,!„„:1„.l,nr.r,l.,.- 

I1..V    .1(     III-       .111 .11    III 

..     ...  leeraeithy  (b-  it,. .*r  ting 

knife  I'r t'l-  I k  ni   naliire  —  rt.   tlHttui  Qmtr- 

Uil,  JuM,.al  a£  Uti.  aMMoH,  Nov.  IHB8 

In  OBrjildgm-ai,  the  mnir  of  ill  miration  ailopled 
in  ihe  pruent  volume  eannoi  hut  )ire.-nt  many  ad- 
vaDlairea  in  the  atuiteat  "f  anatim, .  To  IN-  i-ahma 
ih  ii- in  I-  .■(  V  ran  I  ilia    -a  runny  .Ir.i'.iai  of  real  lm- 

|tm,,. ,,,,    ill,   k  will    ,-erl«,i.iy  be  of  in 

value;  b»t,  at  ihe  Mioe  lima,  w.  mtiatatao  ■ 
thai  to  Iron*  aimplr  de.io.ua  of  "  eram«ll__ 
will  he  an  utiil.nilite.l  lodKBd.  Tie  paeuhar  lalae 
..f  Mi  Ur.v.  nT..i-.,f. ilii.t,. . 1 1 -i,  I.  nowhere  man 
inarkedly  evirjenl  Mae  ia  tha  naapter  oe  ualenlngT, 
ami  ..ii.t-inll,  to  Ihoac  piidii-n.  whieh  treat  of  Ihe 
bQMa  ..(  tb-  head  aa.1  of  tbilr  developinent.    The 

alodfof  theae|Hrt.  i.thm  made  one  of  

I'-ii'.  if  ilu  of  (Kiaillve  H-.tute  |  a  lot  II 
■  "    ■ 
•  lion,  of  ball  Ih-ir  i.rr...       III.    in  .  mr  ...tlmalKie.. 

i .In ..mill- ii. ill..- 1, ir:.!.!.':!'''  ■  i   l"i  ili-aimlenl, 

-'  -   laefal  wi"«of  referenea  for  tbanrar - 

f.iranni  a  novel   .1-i.mi,  in 

iraady  aiilUclently  alluded.— Xm  . 
i.nv.  i-..;i. 


GIBSON   IWILLIAMI,    M.   D., 
Ijte  Profrmo  ..f  Surgerv  in  lb-  I'.i n-.-i.iiv  nf  Penniyliania,  Ac. 

INSTITUTES   AND   ['UACTlOK  OF  SI   lii,  Kii'i  ;   inu,-  Otittines  of  b  Course 

ol  Lector*)*.     Eighlh  edition,  improved  and  altered.    Willi  Ihirly-fotir  p'aies.     In  two  band.. 
octavo  volume?,  containing  about  1U0U  pngea,  !,--■   - 


i-Bllier.  rnlMd  bandi 


■     ' 
da.   ft3  50. 


QLUGE  (GOTTLIEB),  M.  D., 


Prnfeaaor  of  Phynolojy  ami  I'ltihoJiirieiil  Anatomy  In  the  I '  nivi-r.liv  of  llrn.ieli,  *e 

AN  ATLAS  OF    PATHOLOGICAL    HIHTOLOGY.    TniwUted,  witb  Notet 


id  A. Mil -,  by  Josmhi  LxiDY,  M.  D  .  1'r.i ■■• 

.ia.    Ini.oe  volume,  vi-ri  !:,.-,•  impetdal  tgauto,  eiiract 

«i  twelve  copperplatea.     $5  00. 


HIIDNURI!  HBD1CAL  CHKKIBTRT,  for  II 


aroiira'  cumcal  introduction   to1    ' 
HA3ERSH0N  i» 


TlfK   PRACTICE  OF   *U9CUL.TATtON    AN 

■       :■..■■  : 

i  i-ol.  royal  l-jmo'.,  ez.eloth, af ,  Ml.    f  I  IHi. 
.  D., 


PATHoloci'lCAL  AND  "i'i;  "oflCAL  0B8B1  IMsls*8E8 

""P  THE  AUHEKTaBY  CAK    :  ■■■mum,  r.i.n  m    t  •■. : 

L"s       Willi  tllualnltnnaim  Wind.      In  one  ha.,.l..„1„.,..|„v,,v„[ii„ie.     ,y..,rlv  li,.uly. 
,  M"lirol  rfr«"  wt  Library  for  ISM  mid  |8».) 


Wit 


BLANCHAHD   at   LEA'S   MEDICAL 

HAMILTON  {FRANK    H.J,   M.  D., 

A  COMPLETE  TREATISE  OS  FRACTURES  AND  DISLOCATIONS.    In 

one  handaome  oi'laro  volume,  wild  several  hundred   illustrations. 
This  long  promised  wort  has  been  delayed  by  ihe  de-drc  of  (he  ml 

involved  and  ilie.  pinelir«l  deiail-  of  pro.'.-iliirv.     f i  department,  perhaps,  I 

uivi -n'r ■■■  ireiiiii-  01  ihe  American  profei-ion  produced  so  many  improvement.!,  ns  in  lue  processes 

■  nil  appliances  di.v->tF.-i)  lu  llu-r-e  i-lu--e.  i>(  i rir*.     .An  American  trenlise  on  Ihe  nilijwct  la  lliere- 

Ibra  peculiarly  appropriate,  while  ihe  alteuii'iii  bestowed  on   il  by  Profit  laof   EtanwiMa   for  n 

1  mi-  n i-.-Mi-  iM.nn  iltiiiinui  iii  il-  liierniiire.  [mini  him  out  a-  specially  fined  to  - ■-  '- 

:li-  i;.  ■!..     In  view  of  ihe  lur^f  portion  which  Mich,  ni-e-  for i  the  prai  lici 

necessity  for  prom  pi  action  mid  rcadv  knowledge,  and   ihe  In  .pi.Mirv  wiih  n-lm-li   :. 

■  ■    ■  m\j  in  rvurv  ptact/hoDor.    In  ej 


10  render  i!  ■  a— stale 

Is  retard-  lln:  |.ririo.pl'-- 
ups,  ha-   Ihe  ready  •ml 


brl)  ,n 


[■  t>.v.i. 


HOBLYN   (RICHARD   D.I.   M.  D. 

A  DICTIONARY  OF  THE  TERMS   DSHD   IN  MEDICINE   AND  THE 

COLLATERAL  SCIENCES.  A  new  American  edition.  Revised,  with  numerous  Addiiion.-. 
by  is«ic  Ha  vs.  M.  D.,  editor  ot  [he  "  American  Journal  of  Ihe  Medical  Sciences."  In  one  luge 
royal  limn,  volume,  leather,  of  over  MO  double  columned  page*.     (1  50. 


Hobtya'aDictionnry  haitr.ngbeen  (famine with 
a.     It  ia  the  beat  bonk  of  dftir.iti.wa  we  B.M.moO 


thia  ill rin >nnry  a«  being  eonventont  in  ail',  ureurnic 

ia  definition, unin-i-ri'li  lull  mi,.]  .-,>i[,,.lne  i.r 

aanltatlos,— r*«ri..lo*Mirf.  Jiara. 

in  itapresti.i  .,  ■,,,-.. i    „  ;    I.......VI-.I  I'.irm  wilf'givr 

Dt.  Haya,  hni  made  many  very  valuable  MHN> 


HOLLAND   'SIR    HENRY),    BART.,    M  .  D  . ,  F.  R.  5. , 

MEDICAL  NOTES  AND  REFLECTIONS.     From  the  third  London  edition. 

ro  volume,  eKira  cloth.    53  00. 


rofm 


HORNER  (WILLIAM  E.l,  M.  D.. 
SPECIAL   ANATOMY    AND    HISTOLOGY.     Eighth  edition.     Extensively 

revined  and  modified.  In  two  targe  octavo  volume*,  eslrn  cloth,  of  more  loan  one  thousand 
pages,  handsomely  prinied,  wiih  0*bc  Ihree  hundred  illustrations.     $ii  00. 

JONES  (T.    WHARTON),   F.  R.  3., 
Prnfeaai.r  of  Ophthalmia  Madieiua  and  Surgery  ia  Univernitj  Collego,  London,  *c, 

TnE   PRINCIPLES   AND   PRACTICE   OF    OPHTHALMIC    MEDICINE 

AND  SURGERY.  With  one  hundred  and  ten  illustrations.  Second  American  from  ihe  second 
and  reviser!  London  edition,  with  addiiion-  b,-  Edw.kii  Harts  ho  as  a,  M.  D.,  Surgeon  to  Will*' 
Hospital,  •».     In  one  large,  handsome  royal   12inu.  volume,  eiira  elolh,  ol  S00  pages.     SI  90. 


...unit. 


■r     ,.■  ir.r    '    ■ 


"I M"n  ..[ 

a  well  aa  a  pliyiinlnelit  am!   palhnlegiil.      Tht 
•nok   l>  evidently   [lie  ri-.nll    ..I"  iiiueri  luluir  and   rr- 


'."'*,' I  il'r' 


,,,.■.„    ,, 


>e  f.irtn  with 


llllk  ■ 


narked  by  thai -or re,..,,,,, 
if  ink  H-hK-l 


JONES  IC.  HANOFIELDI,  F.  R.  S.,  fc  EDWARD   H.  SIEVEKING,   M.D. 
A  MANUAL  OF  PATHOLOGICAL   ANATOMY.     First  American   Edition, 

iindredand  niiu-iy -i.vi'ii   handaoma  wood  engravings.     In  one  large  and 


!f"!i'.!,'„\ 


>l "nearly  750  pages, 
,  c™ taming,  in  a  en n den nr 

,.(  u.lmi    i>    Vnnam    in    III 


Pathological  Ana  Eiimy.  il  ia  |n  rlinp.1   tlie     tlifir  [ir..|.-..i..ijMl  lifllir-n.  Lulu ■ 

■  i-l«  in  il»  imtiI[iI.-Iitii»  mui  iir-viiv.  " ml  III  iliia     nrpti-nt  im.ii, I  (]..ii  ..    patlinlog leal  NO.iniiiiy       la  tOn 

..'ft  u  .n,i|il  in  a  arwit  di-aiilfniturii   in  "in    lilt-      n  ■  iiful       Tlirwnrk  il 

ii^.     11. TiU'.f.Ti.   tlm   ■iinl'iit  "i"  iinili.ilii;'  witi    nnr  of  the  brii  cnmpilatioaa  which  we  have  avti 

iBnd  to  ill-ail  fri.niiii.ri- ,r,I..T  ..."  in....-...-  -..|.-.-  .     ■. -.  .,-■.!  — r  li./'.lm  Mefimf  Sauna'  naj  R—iim. 

theicldw.aa-ie.len»ivell«tb.trewe..lliv1u,Ml         We  unje  ii|».n  ,,ur  teaUtn  anfl  [he  ur-feaamngeae- 
'  rallT  Iba  Import. 

nfd  im  i lam 


Wit  ■  ■'"■   nagrei  ..i  aueceta.     A.  a  >ii 

■■■■■■■.   .i   in  of  great  »■ 

every  pl.varrian'i  library- 


:,.,[,  •:;.  .  ... 


AND   SCIENTIFIC   PI'  B  LI  OA  Tl  ONS 

KIRKES  (WILLIAM  SENHOUSEi,    M.  O., 

A    MANUAL    OF    PHYSIOLOGY.      A  new  Americuo,  from  the  third  md 

improved  London  edition,     Wtih  IWB  hundred  llhWraafcaja,     In  une  large  and  IwnjaQDM  royil 

tamo,  volume,  leather,     pp.  580,     $9  00.     [Zaulf  PilWwWO 

In  nunm  pairing  (hit  work  through  hit  ham!-,  (he  author  ha»  endeavored  lo  tender  11  I  enm 

ex[>owt<  i if  tlir'  jir.--.ciii  c-itijii  ion  ill  the  n-innre,  making  «ih'Ii  alieratinus  and  addition*  a*  In 

been  dictated  bj  luillxr  experienas,  or  an  tho  progresa  of  in  vesical  ion  has  rendered  dcfiraUc. 

every  poml  i.l  imvlmiiicl  eiei-ui he  [.iiImi-Iht.   I,„vt-  -mi- lit  iu  umfcr  it  superior  in  humcr  r 

■"      «ory  low  price  ai  which,  ii  it  oflered,  n  will  be  found  oi 
before  the  profe 

OhoTOm  rerj  beat  hudl "•  Bf  PlyalotAgj  »i 


cheapest  volume)  before  Itir  profc—ion. 


Dr.  Kukri'  well- 

ase-S' 


Mujler.'ii  haaVaowaarlva  to 


,;-:;;;x; 


■  „,:,■  1; 
i>l - 


Ilisrefun,  anuiiriihly  .daple.il  fur  nmiul  i:ii  i.  n  !>,-  ttu 
liuiy  praeiiti.iaor.— J?nMfa  Quarltrly  Jmtnal. 
Itacirellw*  Ii  la  III  ouifMCtneaa,  in  elaarqiia, 

•■on  veil  lent  .  •  i" l  j ■  -.  I  - 1  h . .. .  1.  h, .    Til-  mr  f .  ji  i :,..,.,, ,  li...„„ 

Kirk-. I'.::...  I r...ll..-,..,Li, ,.,„..,,:. ,r,l  f,.t 

int.  pr.iplr    f* in: V        Tliey  lull-  Hit  ,:■  i'i      ■ 

Whiit  we  M'dUl  lii  Vii.iw.  Willi. ml   rliinliiiir.   ii   nm,. 

■  iry  In  1.11   hi  .11  they  kDi.w-Si.io.   M.J    «nrf 


Stier.lt,  .ilmittedptin,   .       . 
ring   In.  iill-ml-inee  ap.ni  a 


,11,-. I 


e  wlill.l  preparing  for  e 


■  ■ii" ■  n(  i)BKtif«l  Qveali,  ,.■     ; 

r—rlit  lllipluvetlienll    in    llll.  ■trpaftilir 

iawiui«,    Par  the  atadaal  beginning  •» 

.      ..    . 

■  ■■  i.l  null  lutein.!  iiiily  Ii 
wi-iil'l  link'-  ',  •;—  ■inllv.  .if  itr.lle  I.l  ,n 
i-il  Bn.iM-lc(«ec.f  the  inlijret — Cknrl. 


min.li.ai- 


i*  JbaKMj 


KNAPP'S  TECHNOLOGY;  or,  Chemi.lry  a) 

lit  lt,e   Am  unit  to  MiinufacTurrn.     Erfiled,  

Bimemm  Note,  anil  AJillIiitni.iiy  t>r    En^ntin 

-■'    -.     Thii!-'-    " 

f WAiYan  R.  Jonj 


.Chi'  -Ii'-    t  l.irl    I L  I .:-    ON        i: 
I'i.i>    ami   mi:tiii>i.s   hi-    uj-.ihi.ai.  uu- 
BKHVATION    'Mi  tii:si-.u(-  it      r..,  n, 


LUDLOW  fj.   L.l,   M.  D. 
A   MANUAL   OF    EXAMINATIONS   upon   Anatomj,    Pkj-blcgJ,    Surgery, 

PracliwofMitdifme.  Olflptri.-.Miii-nii  Medic..  C'Iil-iii  i~iry .  I'ti. m-v.  i.-nl  Tii.-.iipeulic.     Tu 

whii-h  in  Bdd.-.l  ii  Mr-iii-Hl  K..n,,iii„rv.  Designed  lot  Smdeni.- ol  Msdii-iiie  ihrum:ti„,ii  ihe  United 
Slate-.  Third  edition,  iborOUfU}  reviaed  and  greuily  .■mended  and  enlarged,  Willi  three 
hundred  and  .evenly  ill  up  I  ration..  In  one  large  and  hand-nne  royal  l.'i.io.  vtilumc,  leather,  ol 
ovar  800  cloaely  prinled  page*      (Lotrly  PnUit**d,)    *3  SO. 

The great  popiilarllyorihia  volume,  and  lb*  numerous demands  for  it  during  (tie  two  yea  run  which 
it  In,-  In  in  mil  ,ii  print,  have  induced  Die  imhor  in  in  revision  tu  -pare  mi  pain*  in  render 
enrrecl  and  neem-ate  diif«i  ,it  tin:  moil  recent  rendition  of  all  I  tie  brnnohe-  ni  medic 
miny  rer-peoln  il  may,  therefore,  tie  regarded  rather  an  a  hew  book  than  a  new  edition,  an  aitlre 
■MttM  M  PfeJWlalegy  having  been  added,  n>  al-,  one  on  Organic  (-heini-lry,  ainl  m  ■ 
hBring  been  rewritten.     A  very  eomplei-  CHJea  ,.f   llu-ir»ti.-,>  hi-  ban  introdtieed,  and  every 
-    l   -,n  taken  in  the  mechanic  al  elocution  lo  render  it  a  oohvenieui  and  fatisfactory  book  lot 

rs  il  enpri-ially  Rllttd 


..   h„.  i„ 


The  arrangement  of  the  VullIUW  in  ihe  (nrm  ,il  qiw-tion  and  ■niwrr 
f,,r  llie  oAm  examination  of  aludenti  and  fur  thine  preparing  (or  gradua 
We  know  if  n.   ■ 


■"■-'    -«- I ■"•<■■'  tl,e.t,„lent| 

I  tnn  •t»ai  in  ihe[«tDreroma,nr  lo  ra- 


LAWRENCE  (W.),   F.  R.  S.,  ic. 
A  TREATISK    ON    IHSEASES    OF    THE    EVE.     A    new  Hiti,.n,   edHod, 

will,  i ii-r<>ii>nddiii,»i',aii<]  a-13  illu»traii..>ii»,  by  Isaac  Hats,  M.  I),  Surgeon  loWlU't  H,-pi- 

la],  tas.     In  one  very  Ibtrp  and  handwme  octavo  volume,  olil.'tO  puge*,  >t 

with  rniaed  band*.     «5  00. 

Tali  ailirimb!etrM!)><>-luciarr.itiu),le  anil  m, >■!    likely  thai  thia  great  wur] 

Uiercafhuftbepr.'fr.iilon.— Slii*«ica/ii.  an.    It.  ample  enleat— nearly  one  Ikouanail  large 

— m,  nnfea-liaiMMMcdlnilhaalliMi  n 


o 


sail  of  Dr.  I(,:  ■ 

LALLEMAND  AND  WILSON. 
.    PRACTICAL    TUKATISK    ON    THB    CAD8E&    SYMPTOM! 

TREATMENT  UK  SI>EKMATOKHH(liA.      By  M.  L.Lr.FWA>t,.     Trau-lateri I  i 

Hniiiv  ,1    Mi-lt..i, ,.,.,,      Third  Ami  i   h  t- added U.N    Ui 

i     ;  SEMINALES;  .m.  tukib  ammhathd  ob,.,.h-.    Wiib 

■■  M.ul... 

M   tl.     In  one  ncnt  octavo  volume,  of  about  400  pp.,  cxtro  cloth,  tl  W.    ffmM  Aww 


BLANCHAKD    or    LEA'S    MEDICAL 

MACLISE   (JOSEPH),    SURGEON. 
SURGICAL   ANATOMY.     Forming  one  volume,   very  large  imperial   quarto. 

Wilh  Bitty-eight  large  and  splendid  Plales,  drawn  in  Ihe  besi  style  mid  beautifully  colored.    " 

and  explanatory  letier-pri 

cheapest  nnd  bcsl  executed  Surgical  worts  as  yel  issued  in  [his 
*.*  The  tiie  of  ihis  Wort  prevtnls  Lis  Transmission  Ihrough  Ihe 
whii  detin  t-.  uva  ospie*  fbnrardsal  liy  muil,  can  receive  iheta 
wrappers.     Price  »S  00. 

if  Hi-  age        A  wort  which  *■•  no  parallel  in  point  of  aces 
■  Iii4ii.nl     rncy  .nd  crirunnei.  in  Ihe  Enalilh  laiiAuaac .— ,V.  1 
/fmoTa/Jtastiat*. 


Mil 

111, 

il    |ih  r(ielu.jHV 

y — 

in   Surgical   Annl.iin,  -ii-.Ji 

Tin.  murh   rnuii.it    be  (mil  in   in   prune  ;    miWil,         Country  print  in. msrs  will  find  I 

(.laaJ5*rg,«fjp™l.         '                                '  .m*V*rre«tr«iie]y  fjlUtit,  ._.. . 

Tlie  rnont  admirable  auraicak  mtl'ii  we  Itnve  aeru  ptofeaaiua.  the  completion  uf  thi.  truly  nidauihcc ill 

,■...,...                                                     .  .                                                                  in         ,..- 

•cr-tioii.  upon  the  i„mi,m,  ,„>.JI-.-!.,i  i^ilhv,.!....;.!.-  ■'■■.'"■''■   '-"'   ■"[   •  ™.ruo?   -I   drawma,  tantiilj  *f 

coni1.,iiii.,i,.-.V.  J    M.ifitat  RivrUT.  r"  '!""« "   "       "  ";  Masai;.™.  «(  "e 

Tin-   iimn  accurately   eniiriYrd    and   hriiuri  fully  Sarfitai  Journal, 

bol^^ne""  "V.i"i.l '  Th'*  *"  ''y  Ur  the  "'""  WDr*  00  Su'S,'"'i  Anm- 

ever  publi.bed.— Bujfalt  MUic'at  Jcutnal.        "    '  k'^.li^a.^otiici^n^t^maU^uM^y0*  itu- 

it  ia  veryTure  that  IO  elegantly  printed,  to  well  ,h""'  "}    un>    ,l|,r?"r;  ",[    nr-ijli-l   "I    artnn'l  dn..e. 

illuitrated,  and  .o  u.eful   a  worn,  1,  unVted  al  ...  I""1-     ,n  th"»c   •l"ll!™   enier«:enr,e.  that  .o   affaa 

modera!f.priee.-CW;»r«.M^irB|/Da™oy  ^S«toiSi«taP 

Ita"al ■    ■ 

eml  Inniur.  '  cfat  W  Barf  it*. 

MILLER  (HENRY!,   M.  D,, 

PRf NC?™LESr'AN  lV " l';K A r'rV/'V]  f  > I-" '( .* I Vy 'r l-'/r I i 'l i'.' S , ' Vc/' ? ''i\" ! : E i i'l i tii'g  "be 'Treat- 
ment of  Chruuic  Inflntnmiiiion  of  (lie  Ci-rvii  nmi   Rody  of  the  Ulerus  I'onsldered  as  a  frequent 
cause  of  Aborliun.     With  uli.-m  run-  hundred   iilii-iriu.un"  on  wood.     In  .me  very  handsome  oc- 
Ioto  volume,  of  over  fiOO  pages.     (Ln(-/j,  fuMUM.)     %3  75. 
The  rt'piitniinn  of  Dr.  Miller  (I  ID   Qbtlslrwhu   I*  loo  widely  spread  lo  require  ihe  auention  of 

tho  profession  lo  be  specially  i-nlted  lo  n  vol  nine  c.iiil ng  >>n:  ■■\|>r'iuii.'e  of  his  long  and  eXIeimve 

practice.     The  very  favorable  recopi nocurdi-d  lo  his  •  Trent i-e  on  llmnun  i'uriuriliun,"  issued 

some  year*  nifice,  la  an  earnest  ilmi  the  present  wort  will  fulfil  the  author's  niii-iiu.... 
within  B  moderate  compass  *  complete  and  trustworthy  text-book  for  Ihe  student,  ami 
fcrencc  for  the  practitioner. 

m  to  w h  il.  mrril.  ),i,tlv  rmillc  it.     The  Mjh 

■  i.i' I.  tli.,1  :lir  ile»..ri[ .i,i re  clear   --" 

.'1  ii.lin-imed  mid  eUi-idatad  will 

._.      .  .ceplnhle  and  i-nluabte  lo  liulli  oluileuli  anil    (irac- 
feiaii.n  of  tiim  eonntry.  on  tlie  arqui'iliiin  of  ■  tre»-      ri"li^r  wit  hi  nil   i'..itLrriilnJni  l,i^  tlie    miltior   and  the 


^^^[H'.l|'.:"l.'"a"w.','''l""' 


tiac  cmlHHjyini; 


in  thi.  e..[iioiy.areiniireeiiBi|.«fnl  than  lie  to  write  feel  protirt.  ami   *:■  .■loinot  l.ni  limit  rln.t  biabjot 

oa  tniadeparlmentof  medieiae.     Engaged  for  ihnlv-  •  i  •!  w«  mi  adinlreri  wl.ererer 

ive  yeala  in  an  eileadrd  praclkr  ni  "l.slelr [■:•.  I'.-r  ..l.-i.-rri--<  is  iniiirht  nnd  utiidicd  ■•  n  h.     ■ 

many  yean  a  tcachsr  of  mil  uruncli  of  imtruution    art Tat CintiaMH  ;.j«niiuiJ(Jtiimf,  Fab.lrSs. 

id  ih  of  tin  fa                                     ua,a  dil{nm  A  ra„„  „,„™m«  and  ralunhlt  IfM 

'.;  .... 

luad.Ttinn,.v,.i..  ■     .                                         ...  ......,,.,.,„;    „„!„  w  ,l(  h!:l,.ilr.,;  ,i,_  „,,nir,  p„e- 

and  wilhal   ■  star,  ,    .i.„in  fr',4  1U 

treatt.e  from  Mm  psa  pould  nui  Tail  la  »o>k«  great  naeet  a  fair  ii.um(  of  the  mo\!ein  literatu>e  oft.. 

valutt.-fi.tfafi,  *I..f  JmranLMn.  lei-.  1                                            eTaVrsJimflSS^SimZ 

In  faot,  thiivolumemoal  lata  iu  plaenamona  tin  n   u   gaaarallj  boobiIM   by   the   profaaatun — ra. 

MACKENZIE   [W.I,    M.D., 

Surgeon  Oculi.l  in  Sen  I  nnd  in  ordinary  lo  der  Mnje.Iy.  lt.lt 

A  PRACTICAL    TiiKATlSK  ON    D1SKA.SK8    AM.'  INJURIES  OF    THE 

EVE.     To  which  :.- preliie.l  mi  Auuloiiiiciil   lii'n.Ju,' ipluiiiitorv  ol   n  H..r ■;■■- 

the   liinu.oi   Kvi-I I.v  Thojias  Wiiabtos  Joms,  f.  li.S      From  Ihe  t'-uiili  !i,-i    ■■ 

Isr^ctj  Ltnidoii  cldiiiou.     Wilh  Noles  nnd   Addition-  by  Aubimili.   liuvwi,   .M    ]  ■ 

Will-Ho.|nliil,,Ve.  ,Vc.    Ir rvi'rylirgeiuid  hand-ouic  ixluvuVolunit,  ..■ 

plates  >uid  niiiu-r.-us  a i-cui-.     V>  'lii. 

IhS  6ritpl.es,  .nit  fi.Tiii".  in  r,.|"r,l  m    I""' t    In. I  ind  1,  ;.sriH-niT  U'.Tr    r,',. 

reiemreh,  an  Kno^.'l'ipn-.lii i|ii:ii:.-.L  in  . m.-nl  by  us-,  if  nni-c  pr rril  r..-  -'.. 

■  ■  ■■    'I.-  k.i.il..- 1 1  ..- 1  I]  I.- 1 1  tli  ■■!  i"  it-  it  il.  Ihe ilii.n:   ii-    hi   I..  -     .    .  ' 

— bixtm  p*  Viataatu,/  tkt  Ef.  a>  a  itaudnrd  wort  wliicl,  eaea  Me.  i  ■ 

reWmuderB  himti  on  any  department  of  medicine  lyisni";' 
Mamn|HT  have  n    I 

Jvuri.jT.n  eeletirily.     The  iiiiiiicnar   retrarcti  wli.eli  ";u  '"'"  ' '  ' '  '•'"  "'    ""'  ,llf    >•<■'*<■■ 
mbjeel,  practicaily  *■  well  •■  iWrelioaWy ,an4  &6-  -M"l.  T»™«««1  Diuiii. 


AND   SCIENTIFIC    PUBLHIA 

MILLER  (JAM  ESI,   F.  R.  3.  E., 

Prnfeaaor  nf  Surgery  in  Ihr  PttTtTaltj  of  K'linbargh,  Ae. 

PRINCIPLES  OF  SURGERY.     Four!].  Arnwn,  from  the  third  and  rnvised 

Edinburgh  tidilion      In   on*  large   and   iTi.Ty  1-n-nitr  i J uj   vmIuiiil-,  k-ulhrr,  ul  7(10   puges,  Willi   llvo 
"       ■h(i,>n«  .111  «■..■>.(      S3  7fl. 


hundred  and  Tony  illuflmlloi 


iMr  Ict 


■vtna t. 


HiKiimcfiwm  nf  ■  new  edilinn,  llm  JW(A  U  oar 

'■'"in I'V.  «  [T (  ill  riifniivr  rii-i-iiiii(i..ri  iiuiiiii 

■I.     Aiaem.Fi.Fr.iKl  r*!MMennoiiiri-ii|iif  thenri- 

-in'- ■  i       ■      ■  ■  en edlj  iiici.— 


Tfcrwnrk  iitFi  rank  wilii  Wmum'a  PnwtlMof 
PliyaiFj  ILfrilainly  iti-n.  m>l  'ill  hrlurn!  thai  «,r*l 
—■tli  in  anOTiiftrMI  nf  pnM   ■  ■ 

—  ■—    »'l|l.  Vulll-I   I 
■  rqmt  litniirir  1'Xf.nr  III.  <;...!  .Till  II..'  "■„,:,!  «- 1  r  1 T 

kl»g ■■■■!■■ 

,..,1111.'..!  urn  ilrt'Fli'iirrl    III    !l,F    liirrt-iing:  huiik  — 

/•/(!*  Ofl»a*<  «.*  **4S*-t.Jv*r*al 

Br   TBI  !AMI   APTHOR.      {.'«.(  flWHafi] 

THE    PRACTICE   OF  SURGERY.      Fourth   American  from  the  lisi    LUfa- 

bnrgh  edition.     Revir-ed  by  ihe  Arnvririui  editor,     lllusiruied  liy  ftnwt  h-in-lrcd  and  «i*ly -four 

engraving*  ™  wood.     In  one  large  octavo  rotunw,  leaiher,  ofm-rirly  700  pages,     S3  73. 

Nil  rnriHniiin  fJf  ouri  enulil  ndil  to  Mif  niir.iil.rity    kll  irarka,  boU  "n  ilie  priaaalM  and  nr-nrdee  nf 

•  f  Miller'a  Bargery      In  rrpiitalinn  in  llm  d-untry    ami-Fry  havr  l..--r n " Iifi!  nnl,     If  we 

liunimjHiuFd  by  ll,.,,  i.f  •nymtirr  work,  and.  when     *nr  limilr.i   I.,  lull  .hip  wtifk  nn  aatrrety,  thai  no* 

latFli  ill  cnHiaiwtii-ll  with  Ihe  author'.  ('■>..,      I  aj .1  I..    M.n-r',.  a-  wr  t-gaiu  It  aa  aunaflol  lo  all 

Saefl'*,  ci-.lmrili.-rn  11  v-ri.-k.  u'ltii'-m   r.in-nw  I"     ..llirra.— S(    Loaii  M-,l    hmJ  Surt.  J*unutt. 
1. 1  WI-I.-I.  iii.."li.n.-.Hi..,i..iircriin  Willi  III  lie  willing  _ 

pr.etiFer,i.art  —  •;.»•*■  ™  Hi/  «W5ar(.  JnaiW.      ,,,,**" vl™,," 

1 1  I.  •.Iili.ni  Ih.t  twn  nilum*.  binivrrniliio  ^■■WrVe^™'  " 

i""i"-"|"i   ""   '"II"'- u   in  *•■  «K"rl  .  iiiiif  ».  Id-  „,,„„,  ,...,1,1.., 

nil  a Pmtloa"  of  tfergan  bi  "    ,.. 

O.vf  »,.,|U„«l.     The  .nth,,,  i.  an  en,,, v  ..„.,■       ,„, ;.,. i,.  , , 

ble,  ,,..„■'„■,[.  .ml  wrll-iolYirmed  m»,  win.  knnwa     "JTl*.    V.',k   ... .1,  .1r„t.  -u 

!alh  .1  -Jbuftuts  «a-trfi«iJ  K«.rd,r,  ■...„,■.,,.  jj.mal  i/  M.d.  a«J  P**t*»I 

Sy  the  alnnitinaninoui  voles  of  Ihe  |irofenina,    itltaam 


-iii.l,>   iv.lri ■  S.njFiy    F11HTII       Hi.   ilyle  "' 

n,i. in-  i.  .irimiMl.  .iii|in-.iiii'r.  .,,,1  •■:,«■, :■,,,.    nlrr- 
r*l,r,  , -. J         |-.wl,i,i-<     ,:.■ 


MORLAND  (W.  W.l,   M.  D. 
DISEASES  OF  THE  URINARY  ORG AN8;  e>  Cwpendiun  ofttimi 

Palhul.igy,  «nl  Trealmenl.     Wiih  iltnuntlbnii     In  OIM  Inrge  anil  baiidsiirne  MtftVO  volume,  ol 
abi.iH  rjOO  pajris,  csfM  I'loih.     [JiOl  /n.«-J.)     $3  30. 
Taken  »a  whnla,  we  em  re.. mm,  ha 

ihe   hlir.n-  i,i   rv-ri-   niiiicul   or   nurgieal   n 
Unaar— /;-«  «^Jbt'.Jr».-(7atr.JUv.>A«Cll, 


pumoFniJiuni  lo  «-liii-n 


q  •unnllF.I 


IFll    i,v    n, 


r-"r     TbU  dMdl 
M.irland.and  >i  l.a 

I-,-. full.    ...    .. 

Each  lulijecl  ii  Iraalnl  witli  mil,;.,,. 

MONTGOMERY  1W.  F 


M.  O.,  M.  R.  I.  A,, 
ProfMam  nf  Midwifery  in  iht  King  ami  yuteu'.  Collrgr  i>f  I'lij  licwn  in  liduil,  Ao. 

AN  EXPOSITION  OP  TMF,  SIGNS  AND  SYMPTOMS  OF  PREGNANCY. 

Willi  "line  (HrnW  Pnwri  Ml  S,i\,„ii-  MMnNUtlwKh  UUwiArrf.     FMM  (he  -«eairnl  and  enlarged 
Wnb  two  .■<i|'ii-i'i-  Qolimi    jilii!--.  unil  iiiiin.TMii-   u-..,.d-^uis.     In  iiiip  very 
v.ilmiB-,  extra  dotli.ol"  nearly  'Ml  n«ge..     (L.W*/.,  PutJi.M.}     S3  75. 
Mtly  riaa  in  sraetMal  Mfpadou.—  |  Nai  iwen  WFigkw)  ana  rrwrigh*.!  ikrotjrli  jeara  irf 


Engli'h  edm.Mi. 


TIlFM    .FVFri 


r.s:. 


...  j„.i 


(HIKini .—  I  hai  hFen  weujrtiert  ana  rrWFigHnl  ilir.nel.  inn  nf 

l-"T""> ilp«i  im>  !■  '"'  »H  "111"!  ii.'  I k  "I 

,_..i.  -[fn^ney,  m  ba  evsry  where 

■f  .i,ri*i.l    ni-innraileara,  al 
I'.'ii- rftM*  ■n.—F.-.t, I.. I. 


..ill'  IMF  nnvniiri.  ..,. 

, faaral]  li  In  I.  fl   ra. 

i.w,..fc^.,nlF,.,n-uj.    fl-inlly 
•a  hlula  or  farla  Itapottul  ■•• 


„,lf.  „,„.  ■...«!.(. _ .v.  a.  Af.J.-r*.- 

MOHR  (FRANCISl,  PH.  D.,  AND   REDWOOD  ITH  EOPH  I  LU  91. 
PRACTICAL    PHARMACY.     OompTWDI  KM   Amrnap mentd,  ApparatUH,  and 

MauipilUiinmxiil   Ihe    Pharmm-rutiml   !*h,.i.  unit    l.nl..Tii'..|l       Kilned,  with  nli'ii-ivi-  A  .I,!  1 1  lull », 

by    Hrnl    Wm.|.,*y    Panrrss lie    rhlluitelphil    (Jollei*   ,.l    l'l,i,,i,i„.-y        ,„■    bin.l-.ii.ie.ly 

atiuinl  Mm  vuIuiih),  riira  cloih,  ol  ''71)   pafM<  wnhofcr  .'arO  enirruviiig.  on  wood,     Sd  73 


BLANCHAKD   dc   LEA'S   MEDICAL 


FRANCIS  G  URN  EY   SMITH,   M.  D., 

Professor  of  Institutes  of  Medicine  in  the  Pennsylvania  Medical  College. 

AN  ANALYTICAL  COMPENDIUM  OF  THE  VARIOUS  BRANCHES 

OF  MEDICAL  SCIENCE;  for  the  Use  and  En iri..n  ol  BtudeoU.     A  now  edition,  revised 

Hnd  improved.  In  MM  very  large  and  handsomely  printed  royal  1'Jmo,  volume,  of  ahout  one 
thousand  pages,  Willi  37J  woodcuts.  Strongly  bound  in  leather,  with  raised  bands.  »3  00. 
The  very  flattering  reception  which  ha*  been  accorded  to  this  wort,  and  the  high  estimate  placed 
npon  it  by  the  prole*-™,  as  evinced  by  the  constant  and  increasing  demand  which  ha«  fapidly  ei- 
huu-i.'.i  iwi.i  Inrge  edition-',  liai'e  stimulated  the  authors  to  render  Ihe  volume  in  its  present  rtvi-ioa 
more  worthy  ol  the  -inn-.-  which  ha*  uncoiled  it.  Ii  lias  accordingly  been  thoroughly  examined, 
and  such  error*  an  had  on  former  occasions  escaped  observation  have  been  corrected,  and  whatever 

The  emended  Mines  ol  illustrations  Ims  been  still  furl  her  increased  and  much  improved,  while,  by 
>  slight  enlargement  of  the  page,  these  various  additions  hare  been  ineorpo rated  without  increasing 
lb«  hulk  of  the  volume. 

The  work  is,  therefore,  again  presented  as  em  inenily  worthy  of  the  favor  with  whicb  it  has  hitherto 
been  received.  Aa  a  boot  lor  daily  reference  by  the  -indent  trqiiinio:  u  guide  to  In-  mope  elaborate 
leil-books,  as  a  manual  fur  preceptors  desiring  to  stimulate  their  students  by  frequent  and  ais-unus 
examination,  ornsa  source  from  which  the  practitioners  ol  older  date  may  easily  and  eheaply  aequire 

a  knowledge  of  ihe  changes  and  improvement  in  prole 's  inn  ul  >ci< c.  ii-  repuraiion  is  permanently 

established. 

sal  work  of  the   kind  with  whieh  we   are     the  students  is  heaw.  and  review  necessary  for  aa 

n[  only  valuable,  bat 
.be  one  before  as  is, 
nest   uneicrplionnblc 

re  oi^ieittT,  ftoafl 
mantthlaekaapbonl 


ie  student!  is  hrs- 


rocs  in   recommending  it  us  in  admirable  mm, 

fnr  student*,  and  as  especially  naefal  to  preceptors    ' 

wl.,>  m „r  ihnr  pupils     K  will  Hve  the  teaehet    1 

much  tabor  by  enabling;  Him   readily  to  r-call  all  of     ' 

tli'   p-.iin.    .ii  .. lid    be  el. 

In  the  rapid  course  of  lectures,  where  work  foi 


it  nff.— TV  3 


NEILL   (JOHN),    M.  D., 
Professor  of  Surgery  in  the  Pennsylvania  Medical  Coll.ee,  ie 

OUTLINES  OP  THE  VEINS  AND  LYMPHATICS.     With  handsome  colored 

plates,     t  vol.,  cloth.  *1  39. 

OUTLINES  OF  THE  NERVES.    With  handsome  plates.     I  vol.,  clotb.  »1 


NELIQAN  'J.    MOOREi,  M.  D.,  M.  R.  I. A.,  tc. 

{A  iplrndid  work.    Juki  ht«ed.) 

ATLAS  OF  CUTANEOUS  DISEASES.     In  one  beautiful  quarto  vol 

cloth,  wilrt  splendid  colored  plates,  presenting  nearly  one   hundred  elaboral 
disease.     (4  50. 

This  beautiful  volume  is  intended  n«  a  complete  and  accurate  represent  at  ion  o!  all  the  varieties 
of  Di sense-  ol  the  Skin.  While  it  can  lie  consulted  in  conjunction  with  anv  work  on  Practice.  It  has 
e-pecinl  reference  to  the  author's  "Treatise  on  Diseases  of  the  Skin,''  sn'thvorohlv  received  by  ihe 
prules-i..n  some  years  since.  The  publishers  feel  justified  in  saying  that  few  more  beautifully  exe- 
cuted plates  have  ever  been  presented  to  the  pro  less  ion  of  this  country. 

A  eomnend  wfcjofc  will  Wf|  Watt  sid  'he  pracli-     long  existent  desideratum  much  fell  hy  Ihe  l.rg-«l 
li'Hier  in  this.  liNlcill  brunch   of  umiuosu.     Taken     class  or  our  profusion.     It  presents,  in  quart"  sue, 
cantifgl  plates  of  ill-  Atlas,  which  are    111  plates,  each  containing  from  3  to  *  figures, and 
'   "      forming  in  alia  total  nl    ■ 
■■'   ■-  - 1  ■  ■  fl.il-i.  i.i 

icra  or  families.     Th-   i <r.ti.«s 


I    25. 


art;, Me  I 


IH.ra. 


of  discus-  of  [he  skin  ;  sll'l  hi 
rimtainmi  illustrations  have 
■-Mural  prir-fs— pne-s,  indcei 

rsl   -is-.     The   is-.-li   bef.ire  . 


Buffale  Mt*.  Jikiil 
cult  than  the  diaguoaii 

'""-Tir'sS"™ 

grtlli suppl  y  .  ™ 

of  a  very  freqnen 
ie— Okie  Mid.  am 


with  such  fidelity  that  they 


lastriking  picture 
,ir  aptly  aarvaa  W 

,  mc  iiiaidblr  aecalmrnies 
rlely.  And  while  ilm<  Mir-Jis 
Jefmal'      "' 


V:  .i'h  fi  "iir"  is"iig(|[y  colored,  and  ™ 


'     h.s"'"theia,'tl'.tibeen 

'       "eHn{!ff""n' 
Ureal  HrJ 


A    PRACTICAL   TREATISE   ON    DISEASES   OP  THE   SKIN.     Second 

American  edition.     In  one  neal  royal  12mo.  volume,  eilra  cloth,  ol  33*  pages      SI   00. 

■■  The  two  volumes  will  bo  sent  hy  mail  on  receipt  of  Five  Dattan. 


AND  SCIENTIFIC    PUBLICATIONS. 

PAHRISH    (EDWARD), 

AN  INTRODUCTION  TO  PRACTICAL  PHARMACY.     Designed  is  a  Tex t- 

Booltior  (be  Student,  and  a-  ■  Guide  for  the  Pbysicwn  mid  Pharmaceutist.     Willi  twajj  !■'■■<■ 

niula-  and  Prewriptions.      Second  edition,  ei.laraed.      In  one  haml-Mimo  oclavo  volume,  e 

cloth,  of aboul  WM  pages,  will)  several  hundred  liliislrnlions.     (Niari-g  Ready.) 
During  Ihe  rhort  timo  in  which  ihis  work  tin-  lieen  before 
wild  very  great  favor,  mid  in  MOUMuK  ibe  posit  loo  of  a  rtnuda 
wnirh  liad'lieen  severely  fell.     Suuiulaied  by  Ibis  encouragement  llie  author,  in  availing  hi 

of  I  lie  opportunity  "I"  revision,  h.i-  -.[ared  no  pains  to  render  it  m  wot  I  by  "I"  Ibe  uonlidciii: 

flowed  upon  il,  ii  i  id  bis  assiduous  labors  have  made  n  rniber  I  paw  book  >ban  ■  or*  edition,  many 
ponions  having  boon  rewritten,  and  mueli  new  un,|  important  mailer  added.  These  ih-Mratfou  and 
improvements  have  been  rcnilcmi  ni.-it--s.iry  t.y  1 1  n  -  ruiiid  prrjjire.v.  made  by  phiiminiYulical  science 
during  the  last  lew  years,  and  hv  [lie  additioitul  experience  obtained  in  llie  practical  use  of  ih 
volnmc  as  a  leit-booL  and  wort  or  reference.  To  ac  com  mod  ale  these  improvements,  the  siie  • 
the  page  has  t>eeii  ■alarinlly  enlarged,  and  the  nuinijer  nl  pagn  .'i^.-iuenibly  increased.  The 
wont  la  tbereforu  now  presented  a»a  complete  ei|Kini-iil  a|  ilic  mfcjeel  m 

keloids,  il  in  hoped  ibai  everytftinj(  requisite  t.j  ihe  practising  physic, an 
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HUMAN  HISTOLOGY,  in  its  relations  to  Anatomy,  Pbytviology,  and  Pathology; 

for  the  use  olMedk-al  Student-      With  t.mr  hundred  and  itnriy  li.nr  illustration  a.     Id  one  hand 
some  ocmvo  volume,  of  over  >M0  page*.     {UMy  PuUiikfd.)    VJ  15. 
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PEREIRA  I  JONATHAN),  M.  D.,  F.  R.  5.,  AND  L.  8. 
THE    ELEMENTS    OF   MATERIA    MEDIOA    Mil)    THERAPEUTICS. 

Third  American  edition,  enlarged  and  improved  by  ihe  auihor;  including  Noticea  of  root!  of  lb* 

:-      ■■  Malen. 
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oiailXI  |.l 


-,  with  about  500  illustrations  on 
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In  two  very  iarre  octavo  vol 
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ANCHAKII    *    LEA'S    MEDiCA 
PI  RRIE  (WILLIAM),  F.  R.  S.  E., 


Prufeti 


BaI|M 


THE    PRINCIPLES   AND    PRACTICE   OF   SURGERY. 

Hkill,  M.  U.,  Professor  of  Surgery m  lh*  l*c«na.  Medical  College,  Surge. 
Hospital,  Are  In  one  very  tmudsuuic  octavo  volume,  leather,  ol  7SU  page*, 
S3  75. 


hrreju  there  ii 


r  dearly    P'rl 


Edited  by  Johk 

1     I,  >  I  Ii-     lVlllJ!-\    i'.HU.i 

rith  318  illustration*. 
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t.jeci  barMoAn  laand 
f  Ommrt  of  ■orgoty.- 


PARKER   (LANQ3TON), 

ipitsl,  I 


Surgeo 

THE  MODERN  TREATMENT  OF  SVPHILITIO  DISEASES,  BOTH  PRI- 
MARY AND  SECONDARY;  BOUKut&lf,  the  Treatment  of  Constitutional  audConflriued  Syphi- 
lid by  a  sale  and  nuceeesful  method.  Willi  numerous  Case*,  r-'ormulie,  aud  Cliuical  Obeerva- 
lions.  From  the  Tlnrd  nml  endrely  rewritten  London  edition.  In  one  neat  octavo  volume 
extra  ciolh,  of  316  pagea.     SI  73. 

RICORO  (P.),  M.  D. 

A  TREATISE  ON  THE  VENEREAL  DISEASE.     By  Jour*  Hdntbr,  F.  R.8. 

With  copious  Addition*,  by  Ph  Ricohd,  M.  U    TransUwd  and  Edjlod,  wit*  BTotw,  by  r'miii.i 

J.  BtmfiTJtAD.  M.  0  ,  Lecturer  on  Venereal  at  the  College  ol'  I'hy-;.  ::,n.  im.l  Mi.-. 

Second  ediiiin,  revised,  containing  annua  tot  liicoKi/s  livccm  LactuaEa  on  Cuancki.     In 
one  handsome  octavo  volume,  extra  cloth,  oi'.'i.'W  pages,  with  eight  platea.   S3  35.    {NotRtadg.) 
In  revising  thi?  work,  the  editor  ban  endeavored  to  introduce  whatever  muter  of  interest  the  re- 
cent in  vet  ligations  of  nyphilographrrs  have  added  to  our  knowledge  or  the  subjeol.     The  principal 
Miurce  from  which  this  has  been  derived  in  The  volume  of  "Lectures  on  Cboncre,"  pubUs-bed  a  ievr 

ii  ii  ■!!  ill-  mice  l>y  M.  B rd,  m  bith  utllTd-  n  lii.ae  amount  of  new  and  instructive  material  on  many 

controverted  points.     In  tbe  previous  edition,  fil.  Ricord's  addiiimi?  kiih mined  to  nearly  oue-ibi.-d 
of  the  whole,  and  with  the  utatler  now  introduced,  the  work  nmy  he  considered  in  |n,    . 
and  experience  more  thoroughly  and  completely  thiol  nnv  other.     The  value  of  the  original  tip«ti»E 
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ROK1TANSKY   tCARLI,    M.D., 
Curator  of  tlie  Imperial  Pathological  Miueuin,  and  ProfeirHir  at  the  UnWera.ly  of  Vienna.  *.. 

A    MANUAL    OF  PATHOLOGICAL    ANATOMY.     Four  volume,   octavo, 

AIM,  liUW'AlU  SlIVB- 


hound  in  two.  extra  cloth,  of  about  1200  pagea.     Translated  by  W.  E. 
■  ma,  C.  H.  Mooiut,  and  O.  E.  Day.     85  50 

pulniionof  RokitiiiHik)  '■.  iv. .ik  i .(I  our  auur-    
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RIQSY    (EDWARD), 

leiieral  Lying 

With  Not 
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s  mill    Additional   Illustrations. 
<o,  extra  cloth,  452  pages.     S3  50. 
■  T  THE  same  AtTTHos.     {Lately  Published.) 

ON  THE  CONSTITUTIONAL  TREATMENT  OF  FEMALE  DISE 
In  one  neat  royal  12ino.  volume,  extra  cloth,  of  about  350  pages.    SI  00. 


- 


AND   SCIENTIFIC    PUBLICATIONS. 

RAMSBOTHAM  .FRANCIS   H.I,  M.D. 
THE  PRINCIPLES  AND  PRACTICE  OF  OBSTETRIC  MEDICINE  AND 

SURG  BR  V,  in  reference  ru  the  Pr.ice*.  ,.(  Parturition.    A  new  mid  eolaned  diiion,  tbr.rni.chly 

revi-ed  l.y  the  Anlhor.     With  Addilions  h.y  W.  V.  KEATma,  M.  D.     In  imf  large  ami  I l-nme 

lie,  of  600  pagct,  -irnngly  hound  m  lenihrr,  with  raided  band*;  with  lixty- 
containing  in  all  nearly  Iwo  hundred 


thorixcd  eipnnent of  I 


-  vvL-„i-riii- 
00. 

np.,f  H«lst.*f 
Tiiti  raluahle,  0 
iii«ji  Midwifery. 

The  |iut)lt(hcri  tinvr  ihown  their  upreoiatioa  nl 

the  rarrlli.it  this  Hurl  unri  iwulnl  ill  iiircria  hv 
IN  Irulv  ■-!■  ,!■■■     I    h     ■  ■■    ■!■■■■■  haw  brnnghl 

It  nol,  rirrllini;  tln-nur-lveii  .11   in  p.-. 
Cl.llv  ill  it.  platei.     11    ■  ,k,!i.':i-.<l   1<>  IVni   line, 
■ad  hia  the  emphatic  endcm-mem  ..(  pr.,i    H.„ii-... 
■  •    the   tint    exponent  of   ilriltub   Mi-lwifWy       \Ve 


MmXI)  e/  Pa. 


reiiinthr  haiiiuuifrirrrr  |jrar'iiti<>nr 
Dad  it  invaluable  (lit  reference  —JM« 

it  Raroa'inthnnr*  l'ri,„.||.lr«.nd  P>a. 
Irie  Medicine  -ml  Surgery  m  nut  I: 
ifiilenil}  recommend  il  In  out  reader 
»  that  it  will  not  di—pp'-int  Hu- 
ll auneuine  expectation*. — Wfiit*  EofMIt, 
:  ii  unnecetaary  to  any  anything  In  regard  to  « 
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■'.    -"'- I    HI   III-    !■  ■■.!!■   ■  I   "'111" «   ■■   Dill 


ROYLE'S   MATERIA    MED10A    AND   THERAPEUTICS;   including  thu 

Preparation*  ofihe  Pharmaeopu-ia-  i>!  London,  Edinburgh.  Dublin,  and  of  the  United  Ettolea. 
With  muriy  new  medicine*.     Edited  by  Joski-h  Cansotr,  M.  LI.     With  ninely-nigbt  ill 
la  one.  largo  octavo  volume,  e—  -' 


rf about  700  page*.     M  00. 


STILLE     ALFRED',    M.  D. 

THERAPEUTICS  AND  MATERIA  MEDTOA;  a  Systematic  Treariae  on  the 

Hiatory,  Description,  Action,  and  U«»  ^i  Mediemal  Agenl*.     In  two  large  and  handsome  octavo 

volumea,  of  aboul  tfiOl)  page-..     [/«  prr.j  ) 

This  object  vrbich  ihe  author  bus  kepi  in  view  in  the  preparation  of  Ihia  work  hie  been  i„  prr-rnt 
loll*  prnlea.ion  a  complete  and  *y*iemr.lie  treatli'O  auited  to  ibo  Wnmisof  ibr  prai-n-n 

Ho  bn.  therefore   oiii!ouyi,i,-iI    lu   iiv.'ld   ><ii,'iifii!..<iiiu.'    In-    leu   iviili   detail.    I r,-'n 

mondial  i^r  the  dealer,  and  bn'  aoWThl  to  jive  W  ln-i.i;i  uil  .]«-,  rinuoacl  ilriii-  -inli  mi,,. 

lion  only  as  would  be  required  by  the  Tin-  apace  Ibiugata  I 

deavoren  lo  Gil  with  n  c.,ni|ilcie  account  or"  the  [ibv'i.,UVi,-.i!  ttin!  ihoi.i;,.,  ; 

article-  of  the  Malorla  Mtdiia.  ibeir  MM  lo  all  ihe  rarietie!  of  di-enno,  ihcir  \ibarmaeup,n:il  ja*. 
paraliim.,  and  Ibr  mod-'  in  wliii'h  iliev  may  It.-  nw.ul  •u-.-i-e-t-fiillv  rmjiloyed.  The  -ulii.-ot  ,.l  i..>ne- 
ral  Theri|«- -  will  be  linnl  own:  full)  ilevaloin.it  than  is  o'ualomary  in  *rork»  of  I' 


whole  will  bo  found  fully  tirottglii  up  lo  Ihe  day,  wilh  all  ih.i  may  be  n-garde,)  u«Mt 


Tlw;  Wotk  i-  therefore  pre«tn!ed 
ure  lo  keep  hinawlf  on  a  levnl  wit 
-IikI-iii  riilenng  ii|«m  til*  m 
ha.  hern  HtM  Oy  •' 


■  rln-  :n-iiv(,  phyaiotan  who  may  de- 
.  inn,  aa  well  an  »  taxi-book  !,«■  iln- 
■v  ubieh  has  occurred  la  11 

rerjdeflng  it  complete  on 
,r  ]ire.-,  and  I 


SMITH   (HENRY    H.l,   M.D., 
MINOR  8URGEKY ;  or,  Hints  on  tbe  Every-day  Duties  of  tho  Surgeon.     Illua- 

iralt'd  liy  two  hundred  nml  forlvevei]  illu-lralion".     Third  and  enlsraed  eduioa.     In  one  hoiid- 
tome  n.yal  lainn.  Tolnme.     pp.  *M.     In  leather,  S2  2S;  extra  cloth,  «  00. 
by  TBI  sAKl  iT'Titoa,  *sn 
HORNER  (WILLIAM  £.),  M.D., 

AN  ANATOMICAL  ATLAS,  illustrative  of  the  Structure  of  the  Hum.n  Body. 

In  one  volume.,  largo  imperial  octavo,  extra  ninth,  wilh  about  tii  hundred  and  fii'ty  beautiful 

.f  tblsAllaa, 

|."'lllf.  rr.'jIlaLta 


The.e  l.mr.  are  well  icleclett,  and  preaent  a    late  I 
cnniilrte  and  aeean.tr  refircienuimo  of  that  w.ai-  !>■  It 


fur  the  llml'm,  mid  tti  luprrl: 

hare  bees  already  pointed  oat.     We  ni 
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body,  The  plan  of  thil  I  haa  )'•!  appeared  ;  aad  we  Inual  add,  the  vei 
eu  |)e.-aliarly  eunvwienl  I  Iiful  manner  la  which  il  i*  ''gtilap''  latner 
perb  artlatlaal  eieeutlnn,    to  the  e.iantry  ai  to  be  nattering  to  oar  I 


BLANCHARD    St    LEA'S    MEDICAL 

SHARPEY  (WILLIAM.,    M.O.,   JONES   QUAIN,   M.D.,  AND 

RICHARD  QUAIN,    F.  R.  3.,  rfco. 

HUMAN  ANATOMY.     Revised,  with  Notes  and  Additions,  by  Joseph  Letdy, 

M.D.,  Professor  oi  Annlomv  in  the  lltiiver-iiv  of  IVnti-vlvnnja.  Complete  in  iwn  targe  octavo 
v.ilinni--,  leather,  ol  nbuoltktrMW  hundred  page  a.  Beautifully  illuatralcd  with  overlive  hundred 
engravings  on  wood.     M  00. 

SARGENT   IF.  W.I,    M,   D. 

ON  BANDAGING  AND  OTHKR  OPERATIONS  OF  MINOR  SURGERY. 

Second  edition,  enlnrned.  One  hsndr-ome  royal  12mo.  vol.,  of  neatly  -100  pages,  with  182  wood' 
cuts-     Eitrn  cloth,  SI  40;  leather,  $1  SO. 


mil  deserved  I v  bii     I:  fnnii.lir il  tjn.wl-ilRf  oft  lit- 

moil  frequeiil'K  ri-ijinn  i  r-  L'- r r ■  ■  t 1 1 ;.. l i ■  . ■  -  of  surgical 

IV.' 

log  clinical  lecturea.    The  art  of  bandaging,  which 
la  regularly  taught    in    Bang*,  n   H 

,.i,rl"..k.ii  bjM  n  .   tllcatudent 

■    ,«  lilllf  volume  i.i  teriely 
"teiMoJ' March,  IBM. 


A  work  thai  hai  been  ■<  long  and  favorably  known 
■'.■■■ 
mwcver,  in  litis  connection,  that  minor  surgery  ael- 

>ortance  deserve*.  Our  larger  wurka  arc  alto  very 
iefcciire  in  Iheii  teaching  nn  Iheae  small  practical 
points.    Tlii*  little  book  will  supply  the  void  wbiea 


SMITH  (W.   TYLER1,  M.  D., 

Physician  Aceoucheor  to  St.  Marv'i  Hospital,  4c. 

ON    PARTURITION,   AND   THE    PRINCIPLES    AND   PRACTICE   OF 

OBSTETRICS.     In  one  royal  12mo  volume,  eiira  cloth,  of-lOO  pages.    SI  35. 

A  PRACTICAL  TREATISE  On"VhEPa"tHOLOGY  AND  TREATMENT 

OF  LEUCOBKHfEA.     Wilh  numerous  illustrations.     In  one  very  handsome  octavo  volume, 
eiira  clolli,  of  about  250  pegaa.     $1  50. 


UK  HUMAN  DRAIN;  i 
andDiaeaKa.  rVomthi 
;eil  London  edition,  lu 
sCloUi,  of  SOU  pages,  wi 


SIMON'S  GENERAL  PATHOI.O 


TANNER   (T.   H.),    M.  D., 
Phyaiciaa  lu  the  Hoipital  fur  Women,  tB. 

A  MANUAL  OP  CLINICAL  MEDICINE  AND  PHYSICAL  DIAGNOSIS. 

To  which    i»  aitited  The  Code   ol    Ethics   ol   the   American    Medical  Association.      Second 

American  Edition.     In  one  neat  volume,  small  12ino.,  eiira  clolh,  67)  cent*. 

The  work  ia  nn  honor  to  its  wriler,  and  mail  Ob-  I  [itinera,  ii  haa  only  to  lie  aetn,  to  win  for  itaalf  a 

tain  a  wide  circulation  by  in  in  triune  merit  akmr.    place  upon  trie  ahclvea  of  ever)-  nieaical  litiiary. 

Suited   alike    to  the  waotl  of  iluoeala  and  practi-  I  —  Bojim  M<d  rudSorg  ./ennui. 

TODD  (ROBERT  BENTLEYl,  M.  D.,  F.  R.  S., 

Professor  of  Physiology  in  King's  College,  London ;  and 
WILLIAM  BOWMAN,  F.  R.  S., 


■  of  ,\ 


'■  C.ilc 


THE  PHYSIOLOGICAL  ANATOMY  AND  PHYSIOLOGY  OF  MAN.    With 

volume,  of  HS0  pages,  leuther.     Price  $4  50. 

BT  Gentlemen  who  hnve  received  portions  of  this  work,  at  published  in  the  "  MtnlOAI.  Ntwj 
ano  Library, "  can  now  complete  their  copies,  il  immediate  application  be  mads.  Il  will  be  fur- 
nished  as  follows,  free  by  mail,  in  puper  covers,  with  cluitt  backs. 

PtHTS  I.,  II.,  III.  (pp.  35  to  S52),  $2  50. 

PaktIV.  (pp.  .'i.Vlio end,  with  Title,  Preface,  Contents,  Arc),  82  fa}. 

Or,  Part  IV.,  Skctiob  II.  (pp.  725  to  end,  with  Title,  Preface,  Conlenla,  Ice),  SI  25. 


It,* 


ty—N.O.Mit 


authors  wight  secure  accuracy  l,y  personal  ..(.sen's, 
tion.— St.  Louis  Mid-  a*d  S*rt-  ftimallSeft,  >fl 
Our  Dotico,  though  il  conveys  but  a  vary  feebli 


ia  wit b  conideaet 


live  hooka  of  the  nineleealh  c 
asJ  Surg.  Jmntl,  Sept.  lo*7. 

Elements,  It.  ilriail.  are  t.rirf,  l,ui  lulricirit;  itt 
descriptions  vii'i.l  ■  its  ilium  rations  niicl  nml  popi- 
nua;    and    ita    language    lerse   and    perspicuous   — 


TODO  (R.  8.1,   M.  D„    F.  R,  S.,  &c. 

CLINICAL  LECTURES  ON  CERTAIN    DISEASES   OF  THE    URINARY 

OBGANS  AND  ON  DBUPSIES.    In  one  oclavo  volume.    {Juti  hstud,  19S7.)    SI  50 

BYTH,st».»(,™».     (7.JW) 

CLLVTCAL  LECTURES  ON  CERTAIN  ACUTE  DISEASES.     Id  om  mi 

octavo  volume,  to  match  the  above. 


AND    SCIENTIFIC    PUBLICATION 
TAYLOR  (ALFRED  9.1,  M.  D.,  F.  R. 
MEDICAL  JURISPRUDENCE.     Fourth  American  Miitioo. 

Referencer  !o  American  Dee  "■ion-,  bj  Euwarb  Habtshorni,  M.  0.   tnoi 

leather,  of  over  mm  hundred  pagea.     Ill  00. 

Thin  alundard  wurfc  ha*  lalety  received  *  very  ihiTi.in.-li  rar*i*I«  H  Um  h* 
hM  inlroduced  whatever  wa-  MtNN)  M  render  ii  complete  and  miafVictury 
olijecla  in  view.     Tne  editor  ha*  likewise  u>ed  every  exertion  to  make  I' 

regard  lo  all  matter-  relating  to  Ihe  practice  rrf  llii-  a Iry.     In  doing   II 

■mined  all  thai  baa  Appeared  mi  I  lie  -ulncol  -inee  thepublicalinn  of  I  he  lai! 
riled  all  Ihe  lie*-  information  thin  pre>ented.  The  work  has  Ihila  heen  o. 
'lie,  iHitwith-rmiiliot  wIii.-Ij.  il  Iium  be**  kepi  nl  n*  (".inner  very  moderate  pi 
il  will  he  found  wmiliy  nl  a  foniuiuuiioe  nl  Hie  reuiarkiible  favor  which  I 
many  edilioiir-  on  both  nideRff  I  he  Atlantic.     A  few  nolicea  of  I  he  former 


w  of  IK 


I>a.-e  anything  like  Ike 
;ie(.-,v.  y.  J°wu*t  •/ 

No  work    upon    [he   alMM   can  tie  pal  inlo  the 
Dandaof  at  intent!  eithrr  ol  law  o'   uiedirun   H-rn>-!i 

will  en('lg»  lli'io   rn  clniety  of  prnitably  j  and 

anna   could    lie   unWed    lo    Ike  only  practnionrr  ul 

r-r-r-ii-i;,  1 1. nt  would  lieumrr  likHy  !■■ .. 


■  ol  healtata  lo  affirm 

■  I  DOttn  cnninllitii 

.all  the  a-wly  - 


Ii  ii  not  eiraia  of  nraiae 

Jiirmjir  ii.l.-riee.     In  aayinc 

lie  " -I  «•  .inn,,  riu 

riTlli-nl   worki   of   Bw», 


Tliia  work  of  Dr.  Taylor'*  i«  generally  nckn..w- 
ledge.il  to  he  our  of  ll.r  .Mc-.t  nl;,.,!  on   ihe  luhjci-l 

■Y  yh«  *ahc  aOTHoft.     (JV««  Edition,  w*  tww>.) 

ON  POISONS,  IN  RELATION  TO   MEDICAL  JURISPRUDENCE 

MEDICINE.     Second  American,  from  a  *eci.nd  and   revised   Londuu  eiliin 

octavo  volume,  ol  755  pagea,  leather.     S3  30. 

The  length  of  lime  which  hu  clapped  aince  Ihe  firaf  appearance  of  the  work,  hi*  wrong  hi  ■. 
greal  •  change  in  llie  -ulijeel,  as  lu  reunite  a  very   ihflHWjn   MYJtaM  u.  adapt  Utn 
preaenl  wanla  oi'  Ihe  prolesaion.     The  rapid  advance  ul  Chenuilry  ha.  inlnidnced 

"ilaf  through  aocideur,  MMHMeH,  Of  ik-inn— while  ml  (I 


r  the  pro! 
which  may  become  fatal  Ibrowgb  accidenl,  I 

ilikewiae  designated  new  a -"  - 

dy  treslrd  of.     Mr.  Taylor'a  prwili 


ill  that  relate.  M 

■    .-.-J  1 1)  him  lor  ei nation,  aa  an  riper 

alimony  i»  generally  accepted  aa  Una).     The  reault*  ol   hia  labor*,  therefore.  a.  gaiberc. 
logelher  in  Ihi-  vooino,  oartfllN)   weighed  nod  -illed,  am)  presented  in  Ihe  clour    ... 
•  Isle  lor  which  he  It  noted,  niay  lie  received  u  an  acknowledged  nuthonlj ,  and  a>  a  guide  lo  ha 
followed  with  implicit  cunlidrnce. 
In  hi*  Prelaee  the  author  agnate— 

"  My  apace  ha-  beM   iiiuiioil.  ami   I  hove  andoaYOMd  la  fill  il  wiih  malcrial"  which  mi 
protil  io  the  prnclitlonera  of  law  and  medicine,  lur  whoae  e»peoial  ii-c  Hub  mImw   h   " 

Under  Ihia  view  Ihe  plan  of  iLM  l> t  (diUOD   ftal  haM  eioirely  changed.     Many  chaple 

lieen  alrucli  out,  and  an  eipial  Hiimher  of  now  eliopier-  mlndm-eH      The  ■ 

dating  no  Imger  af «n  ion  MaVI  Html  (fooa  ihi«e  of  ihe  prewnt  duy,  ud  II   [<    i: 

at  an  aiithur,  -o  fur  aa  it  may  lie  in  Ul  piwer  utol  lou-i-lent  Willi  the  acntar  ol   In 
the-e  rei|uiremeuta  by  an  entire  remodelling  of  hi-  -ulijeel  " 

WILLIAMS  IC.  J.  B.i,    M.  D.,    F.  R.  8., 

Profeiaor  of  Uhnical  Medicine  in  iJnlTenily  Collage,  UioiIod,**, 

PRINCIPLES  OF  MEDICINE.     An  Klemntteiy  View  of  (lit.-  tJMwBS,  Niit 

Treatmelil,  Diagnoaia,  and  Prof  noun  of  Uiren-: .   with  brW  teniafka  oli  Hrtienio.,  or  i 
aervaiiun  H  licalih      A  new  American,  from  the  ih;-'  — 
volume,  leather,  of  abuiu  .WO  pagea.     12  SO.     (Ji 
The  very  recent  and  thnrmnih  rev  ip  ion  wbuli  thi- 
h«-  l.ronglil  il  >oeompleiely  up  10  ihe  pre-eni  dale  of  Ihe  anlijl  III  ihat  in  reprodui 
----- -aary.     The  aue. — —  " 


il  l.nnil.1,1  ,'.I.|  i 


-     |.,..|.|i.h>IO    1II--I    -I 


undent  and  practil'txier,  from  I 
hranihe-  of  pathulogy  are  itive 
aician,  and  direclly  applied  to  1. 

We  lad  that  the  daeply-ialerrnliag  rnaltrr  ai 
aiyltof  thu  !«»ik  have  an  far  laarinaleU  at,  Ikal  v 
bare  aneoaaelnatly  kang  an<w  iu  page*,  >"l  U 
long.  ladHfl.  FBI  i. .!■  .in  arofl,  a*l  li.narf  than  r 
aiewera  eaa  lie  permilltd  to  imtaigc  We  Irave  tl 
further  aoalyala  In  tha  at  ultra!  and  (•raclllli 
jajdgBaal  iW  "-  mat*  baa  .ir,..i,  kaag  . 
aipraatnl  Ilia  a  jadg  aural  tt' 
--'■-.    The  won  ,...ii  .*  . 


o  .mi-. ii. i.  (never) 


!>■•■  M'XiraiJo* 


RLANCHARD    &    LEA'S    MEDICAL 


LECTURES    ON    THK    PRINCIPLES    AND    PRACTICE   OF   PHYSIC. 

Delivered  at  King's  Colli-se,  London.  A  new  American,  from  Ihe  haM  revi.ed  and  enlarged 
English  edition,  wild  Addition.,  by  I).  Fkancis  Cqndik,  M.  U.,  miliar  of  "A  Pntulte-al  Treatise 
ou  the  Dilates  of  Children,"  &:c,  Willi  one  hundred  -rid  cmiuy.liv,,  UeMWiaMM  Hftl  In 
one  very  large  and  handsome  volume,  imperial  ucisvo,  uf  over  I'JW  olo-tly  pruned  page*  in 
final!  typo;  ihe  whole  strung  I  y  bound  in  leather,  witb  raised  bands.  Price  S4  Bfi, 
The  publishers  feel  lhai  they  are  rendering  a  service  to  the  A  action  proleision  th  presenting  at 

ao  very  moderate  a  price  this  vnst  Imlvm  • I  practical   inlorrrmtiijn.     Wheiher  as  a  guide  for 

the  student  entering  on  a  course  nl  instruction,  urn-  a  book  of  rclereni-e  for  daily  rem -lilt  a  [ton  by 
the  pm.-irrioner,  "  Wnt-on's  Practice"  hns  lone  been  regarded  a*  second  lo  none:  Ihe  soundness 
mill  mine-.,  ill"  ii-  teachings,  ihi-  lirendlli  nml  InSeralily  nl  its  view'-,  and  the  easy  and  lluu  me  -lyle 
in  which  il  is  wriiteii  having  won  for  ii  ibe  position  of  a  funeral  favorite.  That  this  high  reputa- 
iinti  iiniclil  tie  fully  maintained,  I  he  author  lias  subjected  it  to  a  thorough  revision;  every  pinion 
'"  ■     'd  of  the  mo-1  recent  researches  in   pathology,  and  Ihe  r<"     " 


embodied   Ihrougl 1   it-   prices.       The   watchful    mtii:  my   of   Ihe  editor    ha.-    likewise    intrndi 

whatever  pns-i',,i.  immediate  importance  iu  i  he  -liner  ic.uri  physician  in  relation  la  diseases 


elimaie  which  are  little  knows  in  England,  ns  well  ns  thou  point*  in  which  clperience 

here  hn*  led  lo  different  model  of  practice;  and  he  has  also  added  largely  to  ihe  series  uf  ill usl ru- 
nic ihe  test.  The  work  will,  the  re  I  ore.  be  found  thoroughly  on  a  level  with  ibe  moat  advanced 
-inte  id  niedieal  science  on  l.oth  sides  of  Ihe  Atlantic. 

The  inliliiiipii?  which  ihe  work  ban  received  are  shown  by  the  tad  lhai  notwithstanding  ati  en- 
largement in  the  sige  of  the  page,  more  than  (wo  hundred  additional  pages  have  been  necessary 
to  aci'ommodate  ihe  turn  large  volume"  of  Ihe  London  edition  (which  will  al  ten  dollar-),  wilbiu 
ihe  compass  of  a  single  volume,  and  in  lis  prese.nl  form  it  contain*  the  matter  of  at  lea-t  three 
ordinary  octavos.  Believing  it  to  hen  WW*  winch  ihotlld  lie  on  Ihe  table  of  every  ft 
he  in  Ihe  hnnd-  of  every  student,  the  publishers  have  put  ii  nl  a  price  wiihin  the  reach  of  all,  malting 
i  one  of  the  cheapest  books  a*  yel  presented  to  the  American  profession,  while  at  Ihe  same  time 


ibe  beauty  ol"  its  mechanical  execution  renders  ii  an  exceedingly 

It  would  appear  almost  superfluous  lo  adduce  comracndnlory  notices  of  n  work  which  baa  so 
long  been  ewnhli-hed  m  ibe  p.-itioii  ^i  a  "iiimhird  nniin.i  iry  n-  "  Watson's  Practice."  A  few  ex. 
tracts  are,  however,  subjoined  from  review*  of  ihe  new  and  unproved  edition. 

The  fourth  edition  now  appears,  iin  MftMlfre-  The  lecturer'!  skill,  hi.  wisdom,  hla  lr.rBiD*.srr 
vised,  ai  tn  .lid  ccnsr.1craS.lv  li-  tl.r  vnUjc  uf  a  hook  equal  ltd  by  the  esse  of  his  graceful  .J  i .  ■  i  . 
already  acknowledged,  wherever  Hie  Kngliis  Inn.  qnence,  ami  ine  fu  Mgbar  anaJftfM  a)  candor,  nf 
guagc  ii  read,  to  be  beyond  all  comparunu  the  lie. I  cur,— .■.-.  uf  urodeily,  and  ot  geueroin  anprerniiim 
maisnutic  work  on  the  Principles  and  I'rMctrnr  i>f  or  merit  In  ..theia.  M.y  he  long  remain  to  inatmirt 
Physic   in  Ihe  whale  range  of  medical   literature.     US,  sad  to  enjoy,  1:1   rl.i-  [toroSM   nilll  of  hu  .It- 

Kveiy  kern  re  ennlain*  j'r""fof  II ilrrrrie  anilrty     Mining   years,  t'lir  bon-ri,   the  en  !>.:• 

of  the., nil, ir  tnkeeppacc  wiih'he  aili'nr, ..  ■  in    useful    life—  .V.    A.   Ht4-Ckit. 

ledge  nf   tbn  day,  and   M  br.n*   the    fWlH  Of  the    Tbvuui,  Jaly,  1*W. 

l'llu'«T.U,"bli:o'.i  n'iTrr'.'-  W.tK.n'.   anrivalled,    pnrhap.    unapproaehaht. 

bntwaedtnnaaiiita int.    MdtMaltJ wUh    ■  Wi*M..nmda  in 

.imh>  e ..'re  ,l„r  10   [I:-     "'ll1'1'  {[^  fourth  -.lltiua)  hsvi 


r,  iurli  a  ccimrona  drsire  I, 


.1    niarh  of  111 


™  ,  urn  I  iniiitnu   10 -.,  I  .■   io   ,.,..      ,.  ■   ,  r,.  ,  .(,n    ..^  ,,     ;,„,„„) :    jgb ~   1(*JS 

l.ccturcri.prsrtllionen,sndstnden 
'■-    will  .-.rein  ball  ihe  reappearance  e 

Li-id,.!,-!!!.   s-i,..  v.c.irril  -I     J,r.Wal*.n  in  the  form  of  a  new-a  ft. 


,r  <-l    Hit  Itrlurtr  - iuv  llirooih  liii  work 

»  KM.  Ti'ums  aad  Oaitlu,  Oct.  31,  196J. 
Ihesa  admirable  volumes  come  befnre  the 

.  .  .  ■  .     ,  . 


proi  t  laicn  iu  innrinn'm  e«i  lion,  s 
which  they  were  from  ihe  fi'r.t  inveite, 


in  pathology  and  msdieine  by  one 


irouul'c  ™d  Inrnmi  of  a.  law 
tare  to  supply  Ike  hiatus  (..m 


Ky  the  rihsuition  of  the  pul.li.her'.  .  _. 
ilnril  tihinia,  which  hui  been  severely  fell  rot  ihe 
I. ml  thr-e  years.  For  Dr  Watson  has  not  merely 
caused  the  lectures  to  bs  reprinted,  hut  scattered 

thrnugh  I  tic  vvji"  'lis  or  altera- 

tions wliictl  prove  last  Ihe  anther  h,ia  in  -.it  rv  uiv 

to„,„,,o,.,,.  :./:^ '■?->•* 


WILDE  (W.    R.l, 

Bargeonlo  81.  Mark's  Ophthalmic  and  Aural  Hcapital,  Duhlin. 

AURAL  SURGKRT,  AND  TOE  NATURE  AND  TREATMENT  OP  DI8- 

EASE3  OF  THE  EAR.      In  one  hand-on,-  octavo  volume,  extra  cloth,  of  476  pages,  with 


WHAT   TO   OBSERVE 
AT    THE    BEDSIDE    AND    AFTER   DEATH,   IN    MEDICAL   CASES. 

Published  under  the  authority  of  the  London  Society  for  Medical  Observation.     A  new  American, 

from  Ibe  second  and  revi-ed  Lundm,  edition.     In  one  very  handsome  volume,  royal  12um.,  cxtm 

cloth.     SI  00. 

To  the  observer  whnprti.-  ■        Oaenf  the  finest  aids  to  a  ronug  pmeti.ioawi  we 

ami  oreeiafon  Wear  '"»>k  Is  in-    kivcevet  aeea.— PmiaisJor/o.™*!  tr  AfsdittM 

valuable  — A'.  //-  Joa^af  ./  MWicias.  J 


AND    SCIENTIFIC    PUBLICATIONS 

New  and  much  enlarged  edition  — (Now  Ready.) 

WILSON    (ERASMUS),  F.  R.  S., 

A  SYSTEM  OF  HDMAN  ANATOMY,  Qnwnl  tnd  BWa]      A  new  and  r< 

■  ,-1  .'i i- .■■mi  ("mm  the  I..- <!  en  I  anted  Emfli.ta  E.hiioti      L.]n.-,l  M   \V  .  I  [.<:■■■     ■ 

I'mfe-sor  .if  Aoiiomy  in  the  I'hiln.lclj.fii..  Meili.nl  (.',>l!eer.  \-c.     Iiin-imi.-il  wnli  ihu.-,-  mi  ..!.. 

•nil  nine ty-even  enjfur ion  m  wood!     In  one  Inrge  and  eXqvMtorf  ■fluted  ooMro  voIupic,  ol 

ocer  lit*)  lm i-  page*;  leather,     |3  28. 

The  publisher*  tru-l  thai  the  well  earned  rcpiilniion  ■•>  long  enjoyed  1>\-  rhi>  Wolfe  » 
ihnii  niuinihiiicd  bvihr  pi  com  edition,  llc-nk-  •  vrrv  ili.irongh  revi.ion  by  Ihe  author. 
010*1  oarefally  examined  br  I  to  editor  *0d  tie  rfoni  of  both  ban  b«M  ilMOIed  to 
everything  which  Unwed  uptvnoe*  in  n>  n~e  ua  miggeaird  u  deajnibl*  i.>  rend"  , 

i-\!-!-  ■■■!;  i-.i    lufi'  -I'L'king  In  mIjii .r  lu  renew  -n  n.ipininlanre   wnb   Ifiimmi   Anntomy,     The 

amount  of  atWHEoOl  wlifcn  il  h«a  Ihua  receiied  mav  be  ertlmaicd  from  the  Inn  (h.t  the  present 

nl •.nui  in-  uvpt  mn-fuurlb  mom  matter  than  (lie  la-t,  rendering  nminltcr  type  and  an  enlarged 

pipf  M-Lj.i i-ir.-  id  Lb-ji  ihe  Volume  within  a  a.m.  »eti  tent  »ie     The  author  liu-  n..i  mi  .   ■ 

largely  I"  ibe  work,  tint  he  hat  aleo  made  nlifi.iin.ii>  through. .ul,  wii.-n  'vr  ili.-rr  appeared  ibe 

npporl ly  of  improving  the  arraOfetteai  at  ill  !■-.  M  U  :■■   pnMOl  iwry  hfi  n   i1 

priaie   manner,  mill  1o   render  the   whole  ■»  clear   "ml  intelligible   u-   nu^iNe.     'In.    . 
.  irrii-eil  'In-  iniu.i-1  cuiilion  to  obtain  entire  ncctiracy  in   ihe  lent,  unil   ha-  targelji  incn 

11  limber  of  itluai  ration*,  of  which  ibeie  tro  iboni  one  hundnd  nd  finv  mom  ■  ill    ■ditto ■ 

intbelaet,  Ihui  bringing  di-iim/iiv  before  Lbeeya  ol  ihe  -indent  tweryihlng  or  mtere>i  or-  imporinnee. 

The  puMi-h<-r-  lnu-c  I'd  I  thai  Iher  '■re  not  eipenw  jIkhiUI  !»•  -|.m...l  1..  ith,w  11 

tiiti-li  til  Ihe  volume  worthy  ul"  Ihe  oui»er«l  Invorwuh  which  it  haa  licen  received  by  the _ 

I....:.  --. .mi  Laof  bam  endjenond  eoateqaoaily  10  produce  ia  lu  ntecb al  tucpemi ■  to 

proVcment  cor  re- ponding  wild  Mini  which  the  ten   hua  enjoyed.     Il  will  Ibeielote  D«  1 1  DM 

ibe  hnud-onic-I  -|.viii«-ii'  ol"  typography  u-  yel  pn.lur.-il  111  1hi>  rdmiir)  .  unit  111  11. 
lo  Ihe  uluce  table  ul"  the  praotiUocwr,  ootwllni  y  low  price 

been  pi  iced. 
A  lew  notices  of  former  edition*  are  Mibjoined. 


TJiinii  iiTulwMr  the  prtllu 
^..r.lutinl,  kMl  wa  htllsra  that  IU  islttaaii-  ni'illi 
»c  in  kaapiaf  with  iin  rilirior  •4n.ao.Kat,  li-vi.^ 
uamlnnl  il  niilu-iriitly  Ui  Hlnl)  ui  ti.nr  il  nms  t-r 
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rj"  Copies  ofl'urt  II,  done  up  in  paper  covef,  for  mnilint-.  will  I*  sent,  free  of  postage,  loanyad- 
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